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CHAPTER 1 
INTRODUCTION 
Stuttering is a speech fluency disorder. A great many authors have tried to capture the 
essence of stuttering in a few sentences. Peters and Guitar (1991) have written a book on 
stuttering in which they try to integrate the two major approaches to the treatment of 
stuttering: Stuttering modification and fluency-shaping. They describe stuttering as: "An 
abnormally high frequency and/or duration of stoppages in the forward flow of speech. 
These stoppages usually take the form of (a) repetitions of sounds, syllables, or one-
syllable words, (b) prolongations of sounds, or (c) "blocks" of airflow and/or voicing in 
speech. Individuals who stutter are usually aware of their stuttering and are often 
embarrassed by it. Moreover, they often use abnormal physical and mental effort to speak 
(p. 9)". This effort to speak may result in concomitant physical movements and/or facial 
grimaces. In addition, stutterers may react to their repetitions, prolongations, and blocks 
by trying to finish them quickly. They may also avoid certain words, or sounds that they 
predict will cause them difficulty. Furthermore, a stutterer may avoid talking in some 
situations and/or to some people. 
The onset of stuttering may occur at any time between 18 months and puberty, but 
onset is most likely to be reported between two and five years of age. A conservative 
estimate of stuttering in the population at any given time is about 0.5% (Boberg & 
Webster, 1990). The lifetime risk or incidence of ever stuttering appears to be about 5% 
(Andrews, Craig, Feyer, Hoddinot, Howie, & Neilson, 1983). Like many other speech 
and language disorders, stuttering has a higher incidence and prevalence in boys. The 
male-to-female ratio appears to increase from 2:1 near onset (Yairi & Ambrose, 1992) to 
4:1 or 5:1 in older children and adults (Bloodstein, 1987). Recovery rate without 
professional treatment seems to be about 70% (Yairi, Ambrose, Paden, & Throneburg, 
1996). Stuttering appears to run in families. More stringent studies are needed to identify 
whether this higher relationship within families can be attributed to genetics, imitation of 
speech styles, or anxious reactions by disfluent parents which exacerbate normal 
disfluency (Yairi, 1983). 
Many recent explanations for stuttering have suggested that neurophysiological 
difficulties may predispose an individual to stuttering. The predisposed individual will 
probably only start stuttering if certain emotional and/or environmental conditions are 
realized (Peters & Guitar, 1991). But the cause of stuttering is not yet known (Bloodstein, 
1987) and contemporary treatments are not entirely successful in reducing stuttering in all 
affected persons. In the early eighties, at the start of the investigations reported in this 
thesis, two different treatment approaches to persistent stuttering were advocated in the 
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international academic and clinical field. The first comprised stuttering treatments with a 
"speak more fluently approach" (Gregory, 1979), or "fluency-shaping therapies" (Guitar 
& Peters, 1980; Peters & Guitar, 1991). These treatments are based on the notion that 
abnormal speech motor events are the central features of stuttering. The stutterer is taught 
to monitor his speech motor behavior with the aim of establishing fluency in a systematic 
manner. The alternative line comprised stuttering treatments with a "stutter more fluently 
approach" (Gregory, 1979), also referred to as "stuttering modification therapies" (Guitar 
& Peters, 1980; Peters & Guitar, 1991). This approach is based on the premise that most 
of the stutterer's problems in speaking are the result of avoiding or struggling with speech 
disfluencies, avoiding feared words and/or avoiding feared situations. Accordingly, 
treatment is primarily directed towards reducing avoidance behaviors, speech-related fears 
and negative attitudes towards speech. 
In the early eighties, an intensive, comprehensive fluency shaping therapy was 
introduced in the Netherlands. This was motivated by the observation that the existing 
Dutch therapies could not offer adequate treatment to a number of stutterers with severe 
speech motor problems. The clinicians specialized in stuttering at the Voice and Speech 
Disorders Department in the ENT clinic of the University Hospital Nijmegen 
hypothesized that a group of stutterers with severe speech motor problems and relatively 
moderate emotional and cognitive problems would benefit from an intensive speech motor 
training program. However, there were none available in the Netherlands. This void was 
filled by adapting the Precision Fluency Shaping Program developed by R.L. Webster 
(1974) for Dutch stutterers. The counterpart of this therapy in the Netherlands was 
named: "Systematische Spraakreconstructie voor Stotteraars" (SSvS) (Peters & Kooijman, 
1982). The therapy program can best be characterized as a very intensive and extremely 
detailed treatment plan that solely targets motor aspects of speech. From the start, the 
SSvS was combined with a therapy outcome evaluation, because very little was known 
about the effects of stuttering therapies in general and there was no experience whatsoever 
with this specific approach in the Netherlands. The aim of this study was to investigate 
the effect of the SSvS on subjects' speech fluency and on subjects' perceptions of their 
speech performance up to two years after therapy. An additional aim of the therapy 
outcome evaluation was to explore pre-treatment prognostic variables for treatment 
outcome. 
Chapter 2 reports on the SSvS outcome evaluation. Data were obtained from 69 
stutterers who were selected to receive this therapy. 53 out of these 69 subjects could be 
followed for the complete period of two years after the completion of treatment, in 
accordance with the design of the study. Data on the 16 drop-outs are presented until the 
moment they dropped-out. At the start of the evaluation outcome study, the usual 
approach was followed to monitor the effects of the SSvS on speech fluency: By 
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measuring the relatively simple fluency measures percentage of syllables disfluent and 
number of syllables per second. The effects of the SSvS on the subjects' perceptions of 
their speech performance were measured by means of a number of nonspeech measures, 
mainly self-rating questionnaires. 
Changes in the fluency of speech as a result of therapy could indeed be shown by 
comparing the pre- and post-treatment percentages of syllables (or words) disfluent and 
the number of syllables (or words) uttered per second. However, clinical experience and 
reports in the literature showed that perceptually fluent speech samples, that were 
recorded after fluency shaping therapy, could still be discriminated from the speech of 
nonstutterers (Ingham & Packman, 1978; Runyan & Adams, 1978, 1979; Runyan, Hames 
& Prosek, 1982). In other words, the utterances of stutterers, although fluent, still 
sounded abnormal, despite the fact that the general aim of stuttering therapy is to teach 
the person who stutters to produce normal fluent speech. These findings indicated that the 
common fluency measures percentage of syllables disfluent and number of syllables per 
second did not accurately reflect the degree to which post-treatment speech was normal. 
There was a clear need for tools to measure speech quality besides fluency and speech 
rate. For evaluating the effects of stuttering treatment, a tool was needed to globally 
assess post-treatment speech quality and to establish whether the speech quality was 
sufficient or not. In addition, a tool was needed to describe post-treatment speech quality 
specifically and in detail. If a global evaluation of speech quality gives an insufficient 
rating, then specific and detailed information needs to be gathered to provide clues for 
improving speech quality. Thus, it was decided to develop two instruments, a global 
rating instrument to measure the suitability of speech quality depending on the speaking 
situation concerned and a perceptual rating instrument to judge articulation, phonation, 
pitch and loudness. This thesis contains reports on the development efforts and the first 
results thereof. 
The long-term outcome evaluation of the SSvS had been underway for some time 
before the new tools to measure speech quality became available. Therefore, Chapter 2 
describes the effects of the SSvS on speech fluency in terms of only the relatively simple 
traditional fluency measures percentage syllables disfluent and syllables per second and 
not in terms of speech quality measures. 
Chapter 3 deals with the early stages of tool development and the need to judge pre-
and post-treatment speech quality in more detail. The aim was to make a formal 
evaluation of speech therapy outcome using a perceptual instrument and an acoustic 
instrument. First, an existing instrument for the perceptual rating of the relevant aspects 
of normal speech (Fagel, Van Herpt, & Boves, 1983) was used to test a large number of 
speech fragments obtained before and after stuttering therapy. This perceptual instrument 
consisted of 14 bipolar scales. A 15th scale unnatural < - > natural was added, because 
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this scale appeared to give a global measure of speech quality pre- and post-treatment. 
Making perceptual ratings is extremely labonous. Therefore, secondly, it was also 
explored whether the perceptual judgments could be replaced by a set of global, automatic 
acoustic measurements. 
The attempt to replace the perceptual ratings by acoustic measurements was only 
partially successful. It was, therefore, decided to postpone further efforts to find 
automatic, acoustic measurements that could replace perceptual ratings. Nevertheless the 
results of the first test in which a perceptual instrument was used to judge the relevant 
aspects of normal speech were encouraging. The usefulness of the instrument developed 
by Fagel et al. to judge general aspects of speech quality was reaffirmed, but it also 
appeared that the instrument lacked descriptive precision with respect to aspects that are 
most characteristic of disfluent speech. Therefore, it was necessary to adapt the rating 
instrument to make it more suitable for the object of study, namely, to judge the pre- and 
post-treatment speech of persons who stutter and not the speech of normal speakers. 
Attempts to further develop the perceptual instrument tested in Chapter 3 are described in 
Chapter 4. The rating scales considered to be less important for characterizing the results 
of a stuttering treatment were replaced by more suitable scales for pre- and post-treatment 
speech evaluation. The adapted speech quality instrument consisted of 14 perceptual rating 
scales and showed a three-dimensional factorial structure. The three dimensions could be 
described as: Voice Dynamics (with high loadings from the scales: Weak-Powerful, Weak 
Accentuation-Strong Accentuation, Flat-Expressive, Monotonous-Melodious, Soft-Loud 
and Slow-Quick), Articulation Quality (with high loadings from the scales: Fluent-
Halting, Tense-Relaxed, Slurred-Precise and Slovenly-Polished) and Pitch (with high 
loadings from the scales: Shrill-Deep and Low Pitch-High Pitch). Analysis showed that 
"naturalness" was a multi-dimensional characteristic; the speech characteristics that 
determine naturalness ratings appeared to be different at pre-treatment, post-treatment and 
at six months follow-up. 
Chapter 5 describes the results of the SSvS as measured with the perceptual instrument 
which was developed in Chapter 4. In Chapter 5, speech quality measurements obtained 
from speech samples from 32 stutterers who followed the SSvS (pre- and post-treatment 
and at six months follow-up) are compared to matched speech samples from 20 
nonstutterers to assess the post-treatment "normality" of the speech of the stutterers. 
It was found that the post-treatment speech of the stutterers who had followed the SSvS 
was (almost) fluent. However, their post-treatment speech still deviated significantly from 
the speech of nonstutterers regarding Voice Dynamics; it is not yet clear how clinicians 
can shape such deviant post-treatment speech into completely natural, normal-sounding 
speech. 
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In an attempt to support clinicians in shaping post-treatment speech towards a more 
natural quality Chapter 6 reports on a detailed analysis of the pre- and post-treatment 
speech of four severe stutterers (all male) who followed the SSvS. This in-depth analysis 
was performed to improve the understanding of the relation between aspects of Voice 
Dynamics (intonation, stress, intensity, rhythm and speech rate) and speech naturalness. 
The speech of these stutterers was recorded directly before and after therapy. They were 
asked to produce 20 utterances which they had first read silently. Also, recordings were 
made of two nonstutterers while producing the same 20 utterances. Acoustic analyses 
showed that the post-treatment utterances were characterized by less variation in certain 
prosodie aspects and more variation in others. There were considerable inter-individual 
differences between the aspects which were most salient in causing the unnatural quality. 
Perceptual judgments made by a highly experienced clinician showed that although the 
post-treatment speech of all four stutterers sounded monotonous, the causes for the 
impression of monotony were different between the speakers. 
Chapter 7 describes the first attempt to develop a tool for the global evaluation of 
speech quality. It is best to limit the first assessment of therapy outcome to a global 
evaluation. Martin, Haroldson and Triden (1984) introduced the 9-point naturalness scale 
to be able to make a global rating of speech quality. This bipolar (equal-appearing 
interval) scale is defined by 1: "highly natural" at one end and 9: "highly unnatural" at 
the other. However, no clear distinction is made between sufficiently natural and 
insufficiently natural and the ratings are only relative (e.g., "very natural", "slightly 
unnatural"), because listeners tend to use the whole scale so that the anchor points at the 
ends of the bipolar scale are essentially defined by the characteristics of the extreme 
samples in the set under judgment. Thus, if a sample is given a scale value in the range 
labelled "slightly natural", it might actually be considered below the threshold of what is 
normal or acceptable, or in other words insufficient. Therefore, a rating on this scale 
does not give a definite answer to the most relevant question in treatment outcome 
evaluation: Is the speech quality (in)sufficient after treatment? Besides this psychometric 
shortcoming, the bipolar naturalness scale also has the disadvantage that it does not take 
the suitability of the speech for a particular speech situation into account. Research has 
demonstrated that speech quality ratings depend greatly on whether the speech situation is 
experienced as being formal or informal. In general, judgments will become more severe 
as the formality of the speech situation increases. It seems sensible to incorporate this 
aspect into a rating instrument. This first attempt to develop a tool for the global 
evaluation of speech quality complementing or substituting the naturalness scale was used 
to assess the suitability of speech (quality) in speech situations that varied in formality 
from low to highly demanding. 
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A general discussion (Chapter 8) concludes this thesis. Here, in addition to a 
comprehensive and integrated discussion of the results, ideas are developed about possible 
improvements of the present SSvS in particular and stuttering therapy in general. 
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CHAPTER 2 
LONG-TERM RESULTS OF THE DUTCH PFSP 
ON FLUENCY AND SELF-RATINGS OF STUTTERERS 
ABSTRACT 
This chapter presents the results of a study aiming to evaluate the effects of a fluency shaping stuttering therapy, 
more specifically, the Dutch adaptation of the Precision Fluency Shaping Program 69 clients, for whom the 
speech motor component outweighed the emotional and cognitive components of the disorder, were selected to 
follow this program and were followed until two years after treatment had finished 53 out of 69 clients could 
be assessed during the complete follow-up period Clients were assessed immediately before and after treatment, 
and six months, one year, and two years follow-up treatment The results suggest that two years follow-up 
treatment, the speech of the treated clients has significantly fewer disfluencies and is faster Subjects' perceptions 
of their post-clinic speech performance show a significant improvement compared to pre-treatment levels 
However, results also show that one-third of clients is not satisfied with their speech fluency, two years post-
treatment 
Exploration of predictors of successful treatment outcome suggests that higher educated clients and clients with 
a higher frequency of stuttering seem to improve relatively more when an objective measure of improvement 
is used than the level of improvement indicated by subjective measures 
INTRODUCTION 
Stuttering treatment is a matter of considerable controversy, because the cause of stuttering 
is as yet unknown, which has given rise to a wide range of theoretical explanations. At the 
starting point of this study in the early eighties, two different treatment approaches of 
persistent stuttering existed. First, stuttering treatments with a "speak more fluently 
approach" (Gregory, 1979), also referred to as "therapies that manage fluency" (Curlee & 
Perkins, 1984) or as "fluency-shaping therapies" (Guitar & Peters, 1980, Peters & Guitar, 
1991). These treatments are based on the idea that abnormal speech motor events are the 
major cause of stuttering. The goal of these treatments is to systematically establish fluency 
by teaching the stutterer to control his speech motor behavior. Other symptoms like fear to 
speak and/or avoidance of words and/or situations are supposed to diminish or even disappear 
completely, once the person who stutters has gained total control of speech motor behavior. 
Because of this assumption therapy does not explicitly address the latter symptoms. In 
stuttering treatments characterized by a "speak more fluently approach" behavior modification 
principles have been applied (e.g., Costello, 1980; Perkins, 1973; Ryan, 1974; Webster, 
1974a). 
Secondly, stuttering treatments existed with a "stutter more fluently approach" (Gregory, 
1979), also referred to as "therapies that manage stuttering" (Curlee & Perkins, 1984) or as 
"stuttering modification therapies" (Guitar & Peters, 1980; Peters & Guitar, 1991). These 
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treatments are based on the premise that most of the stutterer's problems in speaking are the 
result of avoiding or struggling with disfluencies, avoiding feared words, and/or avoiding 
feared situations. Accordingly, treatment is primarily directed towards reducing avoidance 
behaviors, speech related fears and negative attitudes towards speech. Instead of teaching the 
stutterer to modify his overall speaking pattern, as in the "speak more fluently approach", 
he is taught to stutter more easily and less abnormally on moments when the smooth speech 
flow is interrupted (e.g., Van Riper, 1973; Sheehan, 1970; Bloodstein, 1987; Conture, 1982; 
Sheehan, 1975). 1 
Till 1980, in the Netherlands stuttering therapy was mainly based on the "stutter more 
fluently approach". To introduce a "speak more fluently approach" in the Netherlands, Peters 
and Kooijman (1982) translated the Precision Fluency Shaping Program of R.L. Webster 
(Webster, 1974b) into Dutch. It was named "Systematische Spraakreconstructie voor 
Stotteraars" (SSvS). The introduction of the SSvS in the Netherlands was linked to a long-
term assessment of the therapy results. Because effects of stuttering therapies were (and still 
are) unclear (Bloodstein, 1987) the need for stuttering treatment outcome studies was 
generally acknowledged in the field, both for scientific and social reasons. A specific need 
for an evaluation study of the SSvS existed, as experience with the fluency shaping SSvS 
approach in the Netherlands was lacking. 
The aim of this study was to investigate the effects of the SSvS on speech fluency and 
attitudes for a selected group of stutterers. 69 stutterers followed the SSvS between 1981 and 
1989 at the Academic Hospital Nijmegen. Last measurements were in 1991. 53 of the 69 
clients could be assessed until two years follow-up treatment. Data of the 16 drop-outs are 
presented as far as these are available. 
An additional aim of the study was to explore prognostic pre-treatment variables for long-
term treatment outcome. 
METHODOLOGICAL ISSUES IN OUTCOME EVALUATION RESEARCH 
Practical and methodological problems are an important cause of the general lack of long-
term evaluation outcome studies. Difficulties related to dropping-out of clients are among the 
practical problems, and lack of agreement about the design of such an investigation is a 
methodological problem. In the present section a number of relevant issues in therapy 
outcome evaluation research are discussed and design choices in the current study are 
motivated. 
More recently, many clinicians have adopted and integrated ideas and clinical procedures from both "the 
speak more fluently approach" and "the stutter more fluently approach". Earlier, those treatments were quite 
antagonistic in their approach. Because of this development, currently, also a third, "integrated approach" exists 
(Peters & Guitar, 1991). 
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GROUP VERSUS SINGLE-SUBJECTS DESIGN 
The first decision in stuttering treatment efficacy research is to choose between a group 
evaluation outcome study versus single-subject studies. Siegel and Young (1987) argue that 
single-subject and group research strategies are alternative and often competing approaches. 
They judge group designs not intrinsically better or worse than single subject designs; the 
design choice should be motivated by the aims of the study. A group design may be preferred 
to investigate the efficacy of a tightly structured therapy program, like the SSvS; a treatment 
efficacy study with a group design may answer research questions such as: Can this treatment 
be recommended to clients who ask for a fluency improvement, or: Which selection criteria 
can be developed to choose between therapy programs? 
BETWEEN VERSUS WITHIN SUBJECTS DESIGN 
In medicine, randomized placebo-controlled trials (so-called "double blind studies") are the 
conventional method to answer the question "is this treatment of benefit?" (Andrews, 1989). 
However, randomized placebo-controlled trials are clearly not suitable for long-term 
evaluation research on stuttering treatment. No subject receiving the placebo treatment will 
remain compliant over a follow-up period of one to two years, required for proper stuttering 
treatment outcome evaluation. In addition, it is also considered highly unethical to withhold 
proper treatment during one or two years to persons who seek professional help, and who, 
unknowingly, have to serve as controls in a treatment efficacy study. One should also 
question whether the data of a compliant placebo group willing to return for (control) 
measurements, do measure the variance in stuttering behavior of persons who do not yet 
follow treatment but desire to do so. These considerations led to a within subjects, instead 
of a between subjects design. And because a long-term study obviously requires more than 
only one post-treatment measurement to investigate the lasting effects of therapy, the eventual 
design was a within subjects, repeated measurements design. 
When treatment effects are investigated by comparing pre- and post-treatment measures 
on the same set of variables, one must be certain that the pre-treatment scores represent 
'true' values. With a disorder like stuttering a single pre-treatment measure might be 
misleading, as it is well known that stuttering severity varies considerably over time. To 
investigate the variability of the stuttering behavior, the degree of natural fluctuation in (part 
of) the population was determined. It was decided to obtain two pre-treatment measures from 
part of the subjects in this experiment, with three months in between the two moments of 
measurement. 
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CRITERION VARIABLES 
Another methodological problem in stuttering treatment efficacy research concerns what 
to measure. Which affordable measurements operationalize the criteria a stuttering treatment 
should meet before it can be considered successful? Such criteria have been formulated by 
Bloodstein (1987), Ingham (1984), and by Conture and Wolk (1990). The data should 
obviously include objective speech measures, as the SSvS therapy is aimed at improving 
speech fluency. However, a number of non-speech measures should also be obtained, for two 
reasons: First, Webster is convinced that improvements in fluency would automatically result 
in changes in attitude (Webster, 1979). We wanted to determine whether our data would 
support his belief. Second, we agree with Bloodstein (1987) amongst many others (Perkins, 
1983; Cooper, 1986; Ingham, 1990) that speech performance data alone make for an 
incomplete treatment evaluation. An account of the stutterers' own perception of their speech 
fluency and their attitudes are indispensable in a complete treatment evaluation. 
WHERE TO MEASURE? 
Most stutterers appear to be more fluent in the special environment of the speech clinic 
for reasons that have little to do with the effectiveness of treatment. Therefore, Bloodstein 
(1987) suggests that improvement must be shown to carry over to speaking situations outside 
the clinic. However, Ingham (1984) postulates that there is surprisingly little evidence 
showing a difference between clinic and nonclinic speech performance. In this study all 
speech measures were obtained in the clinic. Measurement in the clinic have a number of 
advantages: The facilities for extensive audio- and video recordings, a personal conversation 
afterwards between client and clinician, accurate completion of questionnaires, and meeting 
other therapy group members. These advantages compensated the methodological concern 
of the clients' reactivity to the clinic in this first evaluation study of the SSvS. Besides, all 
clients would be followed-up two years after treatment had been finished. It can be 
questioned whether the putative reactivity is still present by that time. 
PROCEDURES 
THERAPY PROGRAM 
PRECISION FLUENCY SHAPING PROGRAM (PFSP) 
The PFSP has been described in detail (Webster, 1974a; 1974b; 1980a; 1980b; Webster, 
Morgan, & Cannon, 1987). The PFSP is a tightly structured, systematic speech motor 
training program which takes about 120 hours. It deals with the reconstruction of behavior 
details involving respiration, voicing and articulation. Characteristics of the program are: 
(1) Learning of specific speech abilities, named targets. A target is defined as "a speech 
gesture or combination of gestures employed in speech production which is characterized by 
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one or more designated properties of position, force, velocity or duration" (Webster, 1980a, 
P-4). 
(2) Well-defined stages: The start of the learning process in a strongly slowed-down speech 
tempo, the stabilization and gradual acceleration to a slow-normal speech tempo. 
(3) Throughout the program, specific behavioral therapeutic techniques and principles are 
consequently applied: Overleaming, exaggeration, immediate informational feedback about 
response correctness, fading (this term refers to the gradual introduction or removal of 
stimulus events used in some way during therapy), parallel transfer (gradual steps are taken 
to use the overleamed target in other settings), client self-reliance and self-control are among 
the important principles of the program. 
It is the ultimate aim of the PFSP that the stutterer leams full attainment of sequences of 
a number of precisely defined speech targets. Webster (1974b) believes that full and exact 
attainment of the targets will necessarily lead to stutter-free speech. An overview of the 
major targets at the end of the therapy is presented in Table 1. 
The program starts with an extreme form of slow-motion speech behavior (two seconds 
for each syllable) as a framework into which specific, corrected speech movements are 
transferred, in order for the stutterer to feel complete speech motor control. The stutterer 
practices these corrected movements first individually and then in a group of clients. The 
speech rate increases stepwise (one second per syllable, half a second per syllable, slow-
normal speech rate). At each stage stabilization of speech motor behavior and parallel 
transfer occur. A special 10" stopwatch is used to assist in controlling the speech tempo. A 
Voice Monitor assists in acquiring a gentle voice onset. Targets are stabilized by 
overleaming and fading. Table 2 (reproduced with permission of the editor, from Webster, 
1980b, p. 315) shows an overview of the different stages of therapy. After fluency has been 
established in the clinic, it is generalized to the stutterer's daily environment. These so-called 
"transfer-activities" are an integral part of the program. The clients are given an elaborate 
scheme for home training to be followed in the period after the clinical part of the therapy 
has been finished. 
Three clinicians who were especially trained to give this treatment program were involved 
in the therapies, but one clinician (TV) treated most of the 69 clients. Therefore, in fact, the 
SSvS as given by TV was evaluated. But because of the strictly planned and specified nature 
of the SSvS, the influence of the clinician-variable might be considered of less importance. 
Therapy was given to groups of three or four stutterers. 
S Y S T E M A T I S C H E S P R A A K R E C O N S T R U C T I E V O O R S T O T T E R A A R S ( S S V S ) 
The SSvS is an accurate translation of the PFSP with an adaptation to the Dutch sound 
system. The contents of the treatment program have only been modified for the Full Breath 
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Table I: Description of the targets which the stutterer has to sustain at the end of the PFSP (Webster, I980a) 
Full Breath Target 
Client should take a slow, comfortable full breath of air pushing the diaphragm down. 
In order to exhale, the diaphragm must be relaxed. No hesitation between inhaling and 
exhaling. 
Stretched Syllable Target 
Client should extend the duration of syllables. At the start of the program, every single 
syllable should last two full seconds; by the end of the program durations of the 
syllable initial sounds which are just long enough for the client to feel the first 
articulatory position being held. Client should return to a neutral articulation position at 
the end of each syllable and should not shorten the duration of the syllables which 
occur late in 3-4 syllable words, nor should speed up towards end of utterance. 
Gentle Onset Target 
Client should start the vocal folds vibrating with very gentle, low-amplitude vibrations, 
smoothly increase strength of those vibrations up to a normal vibrational level, and 
finally decrease the strength of the vibrations down to the point that he or she started 
the onset. 
Loudness Contour Target 
Client must start each syllable with a gentle voice onset and must distinctly say the last 
sound in the syllable, while letting the amplitude of the voice decrease somewhat. 
Slow Change Target 
Slow change from the first speech sound to subsequent speech sounds. 
Reduced Pressure Target 
The air flow through the vocal tract should be reduced to a point where a gentle onset 
can be achieved (in the case of a voiceless plosive: after the release of the closure). 
Reduced Articulatory Pressure 
The lips and tongue closures of the vocal tract should be made with minimal physical 
pressure 
target. A taut fixation of costal respiratory muscles is prescribed in the PFSP. The SSvS, 
however, prescribes a relaxed costo-abdominal respiratory technique as in modem breathing 
exercises for voice therapy. This change was supported by the prevalent opinion in 
respiratory physiology (Zemlin, 1981). 
In Nijmegen, the 120 treatment hours were spread over 4.5 to 6.5 weeks, whilst the PFSP 
at Hollins Communications Research Institute in Roanoke lasts three weeks. And, finally, in 
Roanoke all subjects stay in residence, but in Nijmegen subjects could choose to live at home 
or stay in residence during the therapy. This decision mostly depended on the travelling 
distance to the Hospital. 
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Table 2: Overview of the Precision Fluency Shaping Program Speech reconstruction for stutterers 
Parti 
Assessment of speech characteristics and self report-data 
500 words oral reading 
300-500 words conversation 
Perceptions of Stuttering Inventory and other tests 
Establishment of slow-motion speech 
Training in diaphragmatic control of respiration 
Coordination of diaphragmatic breathing with slow-motion flow (Transfer) 
Coordination of gentle voice onset with production of voiced continuants (Transfer) 
Coordination of gentle voice onset with production of voiceless fricatives (Transfer) 
Coordination of gentle voice onset with production of plosives (Transfer) 
Part II 
Integration and consolidation of targets-one syllable words (Transfer) 
Integration and consolidation of targets-two- and three syllable words/ 
Reduction in exaggeration of target values (Transfer) 
Short self-generated speech chains (Transfer) 
Part III 
Intensive outside transfer I 
Single message -Telephone 
-Personal contact 
Intensive outside transfer II 
Double message -Telephone 
-Personal contact 
Intensive outside transfer III 
Multiple message -A i l contacts 
Posttreatment assessment 
500 words oral reading 
300-500 words conversation 
Perceptions of Stuttering Inventory and other tests 
At home practice program - 1 wk 
SUBJECTS 
SUBJECT SELECTION 
69 adolescent and adult stutterers (62 men and 7 women) were enrolled in the SSvS in the 
Academic Hospital Nijmegen between 1981 and 1989. To be enrolled in the SSvS, the 
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fluency evaluation should reveal that the stutterer had a relatively severe speech motor 
problem. To investigate this, the client was interviewed, the fluency was evaluated by a 
specialized clinician and a number of tests and self-rating stuttering inventories were 
completed. The interview should tell whether the client had any other major problems besides 
stuttering, whether his communication was severely hampered by the stuttering disorder and 
whether the client was sufficiently motivated for therapy. The interview should also establish 
whether stuttering severity was bound to interactions with specific persons and/or situations 
and whether avoidance behavior linked to stuttering had developed. If so, this was a counter-
indication for admission to the SSvS. Furthermore, a clinician specialized in stuttering judged 
the speech motor component of the stuttering behavior, depending on the extent of discoor-
dination between respiratory, phonatory and articulatory movements, the tension in the 
speech motor system, and the frequency and duration of moments of stuttering. The results 
of the tests and questionnaires should support the primary admission criterion, viz. that the 
speech motor component should outweigh the emotional and cognitive components of the 
disorder. 
Deviation of these admission criteria occurred in a few cases. Some clients had relatively 
mild speech motor problems, but wanted complete control over speech fluency. Some clients 
suffered from relatively serious emotional and cognitive problems, in addition to severe 
speech motor problems, but previous therapy aimed at these components had not given 
sufficient improvement. 
The 69 selected subjects had a mean age of 25.7 years, with a range of 14-60. Of all 
clients 32% fell in the category low level of secondary education (LBO, LEAO, LHNO, 
LTS), 22% had a medium level of secondary education (MAVO, MEAO, MBO), and 46% 
high level of secondary education (HAVO, VWO, HBO, WO). 
DROP-OUTS 
To be a subject in this study a client had to complete the 120-hours therapy program and 
be available for pre- and post-treatment testing and during two years for follow-up treatment 
testing. 16 out of 69 selected subjects did not meet these criteria and were considered drop-
outs. Three subjects did not complete the program, seven dropped out after completion of 
the treatment program, another five dropped out after the six months follow-up assessment 
and the last drop-out was not available for the two years follow-up treatment assessment. The 
data of the remaining 53 (77%) subjects (47 males and 6 females) could be used for this two 
years follow-up stuttering treatment outcome evaluation study. Their mean age was 25.6 
years, with a range of 14-50. The education ratio was 28.3% low level secondary education, 
26.4% medium level secondary education, and 45.3% high level secondary education.Thus 
age, education and sex ratios between the remainers and drop-outs were not substantially 
different. 
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Subjects who drop out during an outcome evaluation study may be quite different in 
important aspects from the subjects who continue to meet the assessment sessions. For the 
internal validity of the study it is important to know whether the 16 drop-outs differed from 
the group that attended all assessment meetings. For this purpose we analyzed the contrast 
between drop-outs and remainers by comparing the last measurements before dropping-out 
and the pre-treatment measurement. The drop-outs were divided in four groups. The first 
group consists of drop-outs during therapy. These can only be contrasted with remainers by 
the pre-treatment measurement: The first measurement was also the last one before dropping-
out. 
Figure 1 shows the pre-treatment data of all the clients selected for the SSvS. A marker 
shows which three persons dropped out during the 120-hour treatment program. The variable 
chosen to represent the subjects was percentage syllables disfluent (%SD) during the 
interview task. Figure 2 contrasts the seven persons who dropped out after therapy 
completion with the persons who continued to meet the assessment sessions. Figure 3 shows 
the five drop-outs after the six-months follow-up assessment, while Figure 4, finally, shows 
the client who dropped out after the one year follow-up assessment. Figure 2 shows that for 
one of the seven drop-outs therapy was not effective. Therefore, dropping out by this client 
might be related to the lack of treatment efficacy. But Figure 2 also shows that there are 
more clients with little treatment effect who nevertheless return for reassessment. The five 
drop-outs after six months follow-up (Figure 3) and the single drop-out after one year follow-
up (Figure 4) are not different from the loyal clients. Thus, on the basis of these data it 
appears that there are no systematic differences between the persons who continued to attend 
the assessment meetings and those who did not. 
DATA COLLECTION MOMENTS 
Subjects enrolled in the SSvS were assessed at least five times: 
(0) Three months before treatment (34 out of 69 clients) 
(1) Immediately pre-treatment 
(2) Immediately post-treatment 
(3) Six months follow-up treatment 
(4) One year follow-up treatment 
(5) Two years follow-up treatment 
34 clients were assessed immediately before treatment as well as three months in advance. 
These extra pre-treatment measurements gave us the opportunity to investigate the natural 
variation in stuttering behavior of clients before actual treatment. Every measurement was 
quite an investment, both for the subjects and the researchers. Therefore, these extra 
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% Syllables Disfluent Interview pre-treatment 
1 6 11 16 21 26 31 36 41 46 51 56 61 66 
clients selected for treatment 
Figure I: Three drop-outs during therapy 
% Syllables Disfluent Interview post-treatment 
2 7 12 17 22 27 32 37 42 47 52 57 62 67 
% Syllables Disfluent Interview pre-treatment 
Figure 2: Seven drop-outs post-treatment 
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Figure 4: One drop-out one year follow-up treatment 
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measurements were stopped when enough data had been collected to reliably determine the 
pre-treatment variance in stuttering behavior. 
It is well-known that significant improvements in the speech of stutterers can be reached 
within a relatively short period of time. But often, these improvements are short-lived. 
Therefore, demonstrating the stability of the results by long-term follow-up investigations is 
an important criterion for evaluating stuttering therapy. Bloodstein (1987) suggests follow-up 
treatment investigations of at least 18 months to two years. In this study, we investigated the 
effects of treatment two years follow-up treatment. 
The subjects were not paid to attend the assessment meetings. The assessments three 
months pre-, immediately pre-, and immediately post-treatment were presented as an integral 
part of the treatment program. The clients were notified by letter and/or telephone when they 
were scheduled for follow-up measurement. It was always attempted to persuade clients who 
could not make or missed the appointment to return for the follow-up measurements. Clients 
who had emigrated were the only exceptions. 
REFRESHER COURSE 
43 percent of the clients (23 of the 53) have followed a refresher course of four days (32 
hours) during the follow-up treatment period of two years. One client had even two refresher 
courses in this period. All elements of the therapy are covered (at an increased speed) in the 
refresher course. All clients were notified of this possibility of additional training at the end 
of the 120-hours treatment; participation was on a voluntary basis. 
SPEECH MEASURES 
A variety of audio- and video-taped speech tasks were obtained in a standardized 
assessment situation at each moment of measurement. The pre-treatment assessments were 
mostly performed by the clinician who would be responsible for the treatment. The post-
treatment assessments were performed by the author of this thesis, who was not involved in 
the therapy process. To prevent an order effect, the sequence of tasks during an assessment 
was continuously varied within and between subjects. Also, to prevent an effect of familiarity 
with the tasks because of repeated measurements, the content of the tasks was slightly 
changed, each moment of measurement. 
For the purpose of this study, speech samples from the reading passage, the monologue, 
and the interview were selected. The samples to be scored for fluency were selected from 
the speech tasks according to fixed criteria: 
Reading passage: One minute reading starting with the 26th word; 
Monologue: Fragments of one minute, beginning no earlier than 30 seconds after the 
onset of recording, starting with a new utterance; 
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Interview. One minute of speech starting after the third question. 
The minimum fragment to score had to consist of at least 50 words. Therefore, in case of 
severe stuttering the fragment to score could last longer than one minute. 
The frequency of disfluencies of the selected samples was scored by trained research 
assistants on the basis of an elaborate protocol of how to score the fluency of speech 
(Franken, 1987). This protocol contains detailed descriptions of the speech events that must 
be scored as disfluent. Webster (1980a, p. A-3) defines disfluencies as follows: "A disfluent 
word is one on which at least one disfluency is observed. A word is scored 'disfluent' if a 
client displays struggle behavior concurrent with speech initiation, silent stops, repetitions 
of sounds, syllables or words, prolongations, omissions or substitutions". In other words, 
every disfluency was taken into account in the percentage disfluencies. No distinction was 
made between normal disfluencies and stuttered disfluencies. Webster's justifications for 
using the frequency of disfluent words to evaluate stuttering are: 
(1) it is sensitive to changes in fluency, 
(2) the measure can be scored reliably, 
(3) the measure is easy to use on a day-to-day basis in a clinical or research setting where 
large quantities of data must be processed, 
(4) the measure seems to covary well with subjective estimates regarding the severity of 
stuttering. 
We deviated from Webster (1980a) by choosing the percentage syllables disfluent (%SD) 
instead of the percentage words disfluent. Syllables disfluent takes account of more aspects 
of the subject's utterances, because it allows for the possible occurrence of a disfluency on 
more than one syllable in a word (Ingham, 1984). To support the computation of the %SD, 
disfluent syllables were marked on a written version (in syllables) of the speech sample. The 
%SD was computed after listening as often to the recorded samples as the rater judged was 
necessary for her judgments on (dis)fluency. To measure speech rate, the duration of each 
sample (excluding pauses) was measured twice by hand, using an electronic stopwatch. The 
means of these two measurements served as the total amount of speaking time. Only 
linguistically relevant syllables were counted to compute Syllables/sec; for instance, a 
monosyllabic word that was repeated five times was counted as one syllable. 
RELIABILITY OF SPEECH MEASURES 
Speech samples of this long-term study were scored by five trained research assistants, for 
%SD and Syllables/sec. Efforts were made to ensure satisfactory inter- and intra-rater 
reliability for counting %SD. This was achieved by training raters in the use of a set of 
counting guidelines developed by this author (Franken, 1987). Research assistants were 
allowed to work without supervision when the intra-judge en inter-judge reliabilities were at 
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least 90%. During the scoring task frequent consultations took place and intra- and inter-
judge reliability were repeatedly assessed during the scoring task. 
When scoring was complete, the last of the research assistants scored five different 
randomly selected speakers at each measurement moment (in total 25 speakers) to estimate 
inter-judge reliability of the scores. These speakers had not been scored by herself before. 
In doing so, 16,157 syllables were scored twice. According to Sander's formula (1961): 
Reliability = (# Agreement / [# Agreement + # Disagreement]) * 100 
the inter-judge reliability was 92%. In order to measure her own intra-judge reliablity, she 
also rerated about 1/3 of her own material (8 speakers). The intra-judge reliability computed 
on the basis of 4,958 syllables was 95%. 
NON-SPEECH MEASURES 
Non-speech measures included the same questionnaires that were used in the diagnostic 
survey of the stutterers. First, a number of stuttering rating lists were completed: Brutten's 
Speech Situation Checklist (Bakker, 1980; Brutten, 1975; Brutten & Janssen, 1981), the 
Modified Erickson Scale S24 (Andrews & Cutler, 1974), Lanyon's Stuttering Severity scale 
(Lanyon, 1967) and the Perceptions of Stuttering Inventory (PSI) (Woolf, 1967). For the first 
three of these four questionnaires norm score values for stutterers and nonstutterers are 
available. The PSI only indicates the category that a stutterer is in (mild, moderate or severe 
stutterer). 
Besides the stuttering rating lists, two rating lists regarding personality dimensions were 
used, viz., the Social Anxiety Inventory (Willems, Tuender-de Haan, & Defares, 1973), and 
the Achievement Motivation Test (Hermans, 1970). Both rating lists come with norm scores 
for nonstutterers. 
The stuttering rating lists and rating lists for personality dimensions were completed by the 
clients at every data collection moment. In addition, starting six months follow-up therapy, 
a slightly adapted version of the PFSP Follow-up Self-rating questionnaire, the so-called Self-
report Questionnaire (Webster, 1974a) had to be completed by the clients. 
RESULTS 
V A R I A T I O N IN P R E - T R E A T M E N T STUTTERING BEHAVIOR 
34 subjects were measured twice pre-therapy to determine the variation in untreated 
fluency behavior. One pre-treatment measurement was carried out three months before 
therapy (Tl). The second measurement took place just before the beginning of therapy (T2). 
The means of Tl and T2 were compared for significant differences by /-tests for paired 
observations. Table 3 presents an overview of the results of the r-tests for 4 speech measures. 
A large number of independent i-tests increases the risk of chance values with a probability 
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of, say, < .05. Therefore it is common to correct a depending on the number of tests. For 
our study the a was adjusted to .01 (.05 divided by 4 measures). Two speech rate measures, 
viz., Syllables/sec Reading and Syllables/sec Interview were significantly (p = < 0.01) 
higher on T2. Just before therapy stutterers appeared to speak faster during the interview (.5 
Syllables/sec) and to read faster (average .3 Syllables/sec) than three months before therapy. 
Why this difference? 
Table 3: Results of t-test* for paired observations regarding four speech measures for mean scores in TI 
(measurement three months before treatment) and T2 (immediately before treatment) 
Measure 
% Syllables Disfluent Reading 
Syll/sec Reading 
% Syllables Disfluent Interview 
Syll/sec Interview 
N 
34 
34 
34 
34 
Mean T1 
19.4(14.7) 
3.0 (1.3) 
22.0(13.1) 
2.7 (1.1) 
Mean T2 
20.1 (17.9) 
3.3 (1.7) 
20.0(11.2) 
3.2 (1.3) 
t Value 
-.48 
-3.26 
1.43 
-5.64 
2-tailed 
probability 
.632 
.003 
.163 
.000 
It is well known that speech rate strongly correlates with percentage stuttering. It therefore 
seemed appropriate to explain the higher speech rate on T2 by the lower frequency of 
disfluency on T2. However, the percentages disfluency Interview and Reading were not 
significantly different on Tl and T2. The most likely explanation is not a reduced frequency 
of disfluency but a reduced duration of disfluency. This effect may well be linked to the 
complete novelty at Tl of the assessment procedure, whilst at T2 stutterers have become 
more familiar with the task. The novelty of the assessment procedure on Tl may generate 
extra tension and increase the disfluency duration and thereby reduce the speech rate. 
SPEECH MEASURES 
PERCENTAGE SYLLABLES DISFLUENT 
As a measure of central location of the percentages syllables disfluent, the median was 
preferred over the arithmic mean, because atypical observations strongly bias the arithmic 
mean. Figure 5 shows the median percentage syllables disfluent (%SD) for Reading, 
Interview, and Monologue pre-treatment, post-treatment, and six months, one year and two 
years follow-up treatment. The time course of %SD is similar for Reading, Interview and 
Monologue: Compared to the pre-treatment data, the %SD decreased dramatically 
immediately post-treatment, and increased during the follow-up period. The increase between 
one year and two years follow-up is generally rather small. 
To test the significance of the differences between the five moments of measurement, 
analyses of variance were performed on the %SD scores in the three task conditions; a 
within-subject design was used, with moments of measurement as repeated measurements 
(SPSS Reference guide, 1990). Because of unequal variances, the Huynh-Feldt corrected 
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Median % Syllables Disfluent 
Pre Post F-up 6 m. F-up 1 y. 
Moments of measurement 
F-up 2 y. 
DU Reading Q Interview Ш Monologue 
Figure S: Median percentage syllables disfluent for Reading, Interview, and Monologue/or five momenti 
of measurement Pre-treatment, immediately post-treatment, six months follow-up treatment, 
one year follow-up treatment and two years follow-up treatment 
significance of F was computed. The/7-values of all Huynh-Feldt corrected F-values proved 
tobe < .0001. 
Post-hoc testing of several contrasts showed that the contrast between the pre-treatment 
measurement and the two years follow-up treatment measurement, the most relevant contrast 
for the effect of the therapy, proved to be significant (p < .0001) for all three speaking 
tasks. Post-hoc testing also showed that the difference between the scores post-treatment and 
two years follow-up is significant: the difference between one year follow-up and two-years 
follow-up is not significant. 
In an attempt to determine to what extent the proportion of (dis)fluency of subjects' post-
treatment speech can be considered as satisfactory or unsatisfactory, we have developed 
somewhat arbitrary categories for the measure %SD: The category 0-5% is considered as 
"normal fluency", 5-10% as "mild stuttering", 10-20% as "moderate stuttering" and > 20% 
as "severe stuttering". The %SDs Interview (selected because they approximate everyday 
speech most closely) in Table 4 show that post-treatment about 60% of the clients belong to 
the category "normal fluency" while about 15% of the clients belong to the category 
"moderate" or "severe stuttering". The remaining 25% are in the category "mild stuttering". 
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Table 4: Percentage of clients m four disfluency categories regarding Interview for pre-, post-, six months 
follow-up, one year follow-up, and two years follow-up measurements 
Category Pre Post Six Months 
follow-up 
One Year 
follow-up 
Two Years 
follow-up 
0-5% SD 
5-10% SD 
10-20% SD 
> 20% SD 
6.0 
20.0 
18.0 
56.0 
62.3 
24.5 
9.4 
3.8 
37.3 
29.4 
23.5 
9.8 
35.4 
14.6 
29.2 
20.8 
22.6 
28.3 
28.3 
20.8 
SPEECH RATE 
The other speech measure selected to describe the speech behavior was Syllables/sec to 
measure speech rate. Figure 6 shows the mean speech rate in Syllables/sec for Reading, 
Interview and Monologue. The general trend in this figure shows a gradual increase of 
speech rate till the six months follow-up assessment, followed by a slow decline up to two 
years follow-up treatment. 
Syllables/sec 
Pre Post F-up 6 m. F-up 1 y. F-up 2 y. 
Moments of measurement 
ŒQ Reading Π Interview H Monologue 
Figure 6: Mean speech rate (Syllables/sec) for Reading, Interview, and Monologue for five moments of 
measurement Pre-treatment, immediately post-treatment, six months follow-up treatment, one 
year follow-up treatment, and two years follow-up treatment 
To test the significance of the differences between these five moments of measurement, 
analyses of variance were performed on the speech rate data, using the same design as 
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previously explained for %SD. The p-values of the Huynh-Feldt corrected F-values for the 
speech rate in the reading and interview tasks proved to be á .001, but the p-value for the 
speech rate in the monologue was not significant (p = .116). The post-hoc contrasts between 
the pre-treatment measurement and the two years follow-up treatment measurement for 
Syllables/sec Reading and Syllables/sec Interview proved to be significant (p < .001 and ρ 
< .0001, resp.). So, compared to pre-treatment levels, clients spoke significantly faster two 
years after therapy during interview and reading, but not during the monologue. 
NON-SPEECH MEASURES 
STANDARDIZED RATING LISTS 
Table 5 shows the mean scores for the non-speech measures. All self-report stuttering 
inventories, viz., Brutten's Speech Situations Checklist (SSC), Andrews' and Cutler's 
Modified Erickson Scale (S24 scale), Woolf s Perceptions of Stuttering Inventory (PSI), and 
Lanyon's Stuttering Severity Scale (SS scale) show the same pattern: The means show a 
spectacular decrease in the post-treatment condition, followed by a gradual increase in the 
follow-up period. 
To test the significance of the differences between the means on the five moments of 
measurement, analyses of variance were performed, again using the repeated measurements 
design explained before. Thep-values of the Huynh-Feldt corrected F-values for all stuttering 
rating lists proved to be < .0001. 
The post-hoc contrasts between the two most relevant moments of measurement, the 
immediately pre-treatment measurement and the two years follow-up treatment measurement 
are significant (p < .003 for all scales). 
The means for Willems' Social Anxiety Inventory show the same pattern and the same test 
results as the stuttering rating lists. 
Hermans' Achievement Motivation Test (AMT) showed a deviant pattern: The 
Achievement Motivation and Positive Failure Anxiety showed no significant effect of 
'Meting', but the Negative Failure Anxiety did (p < .0001). The p-value of (the Huynh-
Feldt corrected) F-value for the pre-treatment - two years follow-up treatment post-hoc 
contrast for Negative Failure Anxiety was highly significant (p < .0001). 
SELF-REPORT QUESTIONNAIRE 
The responses to the Self-report Questionnaire two years follow-up treatment are shown 
in Table 6. 
93% of the clients reported improved speech fluency compared to speech quality before 
treatment, whilst adequate fluency or better was reported by 61% of the clients. 32% was 
not satisfied with their fluency. That treatment was worthwhile was reported by 81% of the 
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Table 5: Mean standard deviation (in parenthesis) and median (italics) for 
Questionnaire 
Bruñen, SSC 
Emotional Reaction 
Distorted Speech 
Andrews & Cutler 
S 24 
Woolf, PSI 
S 
A 
E 
Lanyon, SS 
Hermans, PMT 
Ach Motivation 
Neg Failure Anxiety 
Pos Failure Anxiety 
Willems Soc Anxiety 
Pre 
135 6 (36 3) 
135 0 
150 2 ( 3 0 4) 
143 0 
14 9 (4 7) 
15 0 
26 8 ( 1 0 8) 
25 0 
10 9 ( 4 5) 
11 0 
7 3 (5 0 
70 
8 7 (4 3) 
80 
39 7 ( 1 0 4) 
39 0 
20 2 (8 8) 
19 0 
13 0 ( 5 5) 
13 0 
10 8 ( 4 5) 
11 0 
49 4 ( 1 5 4) 
50 0 
Post 
87 7 (21 0) 
90 5 
91 9 (26 7) 
86 5 
β 5 (3 9) 
80 
10 7 ( 7 0) 
80 
2 3 (3 0) 
7 0 
2 4 (3 0) 
1 0 
5 7 (3 1) 
50 
21 8 ( 1 0 0) 
19 0 
20 9 (8 9) 
19 0 
11 6 (6 3) 
11 0 
12 6 (4 1 ) 
130 
39 9 ( 1 6 0) 
38 0 
Six Months 
follow-up 
100 6 ( 2 6 6) 
95 5 
102 5 ( 2 9 8) 
101 0 
11 0 ( 5 3) 
10 5 
14 4 ( 7 4) 
130 
4 4 ( 3 7) 
30 
3 1 (3 3) 
20 
6 4 (2 8) 
60 
25 7 ( 1 0 2) 
25 0 
21 2 (8 5) 
20 5 
10 9 ( 6 0) 
11 0 
12 4 (4 0) 
13 0 
40 6 ( 1 9 4) 
38 5 
all non-speech 
One Year 
follow-up 
108 8 ( 3 3 9) 
98 0 
119 7 ( 3 7 3) 
7/2 0 
11 6 ( 5 1) 
12 0 
16 8 ( 9 9) 
75 5 
6 2 (4 8) 
50 
3 9 (4 1) 
30 
6 7 ( 3 5) 
60 
26 5 (12 7) 
2 5 0 
20 4 (8 2) 
7βΟ 
12 0 (6 4) 
72 0 
12 5 (4 2) 
13 0 
4 0 4 ( 1 4 7) 
41 0 
measures 
Two Years 
follow up 
107 8 ( 3 2 3) 
706 5 
118 6 ( 3 5 3) 
7 / β Ο 
11 5 (5 4) 
70 5 
16 2 ( 9 9) 
73 0 
5 7 (4 5) 
40 
3 4 ( 3 7) 
20 
7 1 (4 3) 
60 
28 0 ( 1 2 5) 
28 0 
20 2 (8 5) 
18 0 
10 9 (5 5) 
77 5 
12 7 (3 3) 
13 5 
41 8 (15 5) 
43 0 
clients, and 68% reported increased confidence in their speech 66% of the clients reported 
the need to pay attention to the task of speaking fluently more than a third of the time, and 
40% reported the need for paying attention in all speaking situations 43% of the clients 
considered themselves (very) mild stutterers, 43% considered themselves moderate stutterers, 
and 15% considered themselves (very) severe stutterers 13% of the clients reported that they 
had had another stuttering therapy since completing the SSvS 
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Table 6: Summary of 53 clients responses to the Self Rating Questionnaire about two years follow-up 
treatment 
Response 
responding 
% valid 
response 
Present degree of fluency: 
Perfectly fluent 
Good fluency 
Adequate fluency 
Little fluency 
Not fluent 
Missing 
Treatment was worthwhile for me: 
Very much 
Quite a bit 
A moderate amount 
A small amount 
Of no benefit 
Missing 
Satisfaction with speech before treatment: 
Very satisfied 
Satisfied 
Neither satisfied not unsatisfied 
Unsatisfied 
Very unsatisfied 
Missing 
Satisfaction with speech immediately after treatment: 
Very satisfied 
Satisfied 
Neither satisfied not unsatisfied 
Unsatisfied 
Very unsatisfied 
Missing 
Satisfaction with present speech fluency: 
Very satisfied 
Satisfied 
Neither satisfied not unsatisfied 
Unsatisfied 
Very unsatisfied 
Missing 
0 
14 
14 
13 
5 
7 
15 
15 
8 
8 
1 
6 
1 
3 
4 
24 
15 
6 
16 
22 
7 
2 
0 
6 
1 
16 
15 
14 
1 
6 
0.0 
30.4 
30.4 
28.3 
10.9 
-
31.9 
31.9 
17.0 
170 
2.1 
-
2.1 
6.4 
8.5 
51.1 
31.9 
-
34.0 
46.8 
14.9 
4.3 
0.0 
-
2 1 
34.0 
31.9 
29.8 
2.1 
-
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Response 
responding 
% valid 
response 
Present speech fluency improved over quality before treatment 
Very much improved 
Substantially improved 
Moderately improved 
Slightly improved 
Not improved 
Missing 
Attention to speak fluently is needed: 
In less than 1/10 of all speaking situations 
In less than 1/3 of speaking situations 
Between 1/3 en 2/3 of all speaking situations 
More than 2/3 of all speaking situations 
In all speaking situations 
Missing 
Had any other stuttering treatments since leaving SSvS 
Yes 
No 
Missing 
Severity of stuttering before treatment: 
Very severe 
Severe 
Moderate 
Slight 
Very slight 
Missing 
Seventy of stuttering immediately after treatment: 
Very severe 
Severe 
Moderate 
Slight 
Very slight 
Missing 
Seventy of stuttering at the present time: 
Very severe 
Severe 
Moderate 
Slight 
Very slight 
Missing 
8 
20 
11 
5 
3 
6 
7 
9 
6 
6 
19 
6 
6 
41 
6 
14 
25 
8 
0 
0 
6 
0 
1 
11 
18 
17 
6 
1 
6 
20 
14 
6 
6 
17.0 
42.6 
23.4 
10.6 
6.4 
-
14.9 
19.1 
12.8 
12.8 
40.4 
-
12.8 
87.2 
-
29 8 
53.2 
17.0 
0.0 
0.0 
-
0.0 
2.1 
23.4 
38.3 
36.2 
-
2.1 
12.8 
42.6 
29.8 
12.8 
-
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Response 
Stability of use of fluent speech: 
Very stable 
Quite stable 
Somewhat unstable 
Quite unstable 
Very unstable 
Missing 
Presently more confidence in your speech than before treatment 
Yes 
No 
Unclear 
Missing 
Presently more confidence in yourself: 
Yes 
No 
Unclear 
Missing 
η 
responding 
0 
14 
14 
15 
4 
6 
32 
6 
9 
6 
32 
4 
10 
7 
% valid 
response 
0.0 
29.8 
29.8 
31.9 
8.5 
-
68.1 
12.8 
19.1 
-
69.6 
8.7 
21.7 
-
INDIVIDUAL DIFFERENCES REGARDING TREATMENT EFFECT 
Up to now, the effects of the SSvS were presented in terms of mean effects. Because 
comparison of group means may obscure individual differences in the effect of treatment, the 
data were also analyzed for individual improvement. Did all 53 clients improve to a certain 
extent, or are there important differences? And how many did show signs of relapse? 
To illustrate individual differences, Table 7 shows the percentage of disfluency in 
interview samples of the 53 clients in the pre- to the two years follow-up treatment period. 
Table 7: Percentage ofdisfluency in interview samples from 53 clients pre-treatment, post-treatment, and six 
months, one year and two years follow-up treatment 
Client 
1 
2 
3 
4 
5 
6 
7 
8 
9 
Age/Sex 
33/M 
33/M 
22/F 
28/M 
14/M 
18/M 
25/M 
28/M 
19/M 
Pre 
38.2* 
11.7* 
4.8* 
15.6 
25.4 
29.0 
13.8 
2.3 
33.3 
Post 
.6 
1.6 
1.8 
6.6 
9.2 
5.6 
5.2 
5.7 
6.4 
Six Months 
follow-up 
1.2 
2.2 
6.3 
3.2 
37.5 
4.4 
-
2.1 
9.5 
One Year 
follow-up 
7.6 
5.8 
21.3 
12.2 
30.0 
10.1 
-
2.8 
12.1 
Two Years 
follow-up 
1.2 
7.7 
1.8 
7.1 
20. 
7.6 
39. 
3.8 
13. 
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Client Age/Sex Pre Post 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
24/M 
23/M 
21/M 
20/M 
23/M 
20/M 
29/M 
31/M 
21/F 
24/M 
21/M 
30/M 
40/M 
17/M 
24/M 
17/M 
21/M 
46/M 
42/M 
34/F 
29/M 
44/M 
39/F 
17/M 
18/M 
28/M 
22/M 
28/M 
29/M 
27/M 
25/M 
17/M 
18/M 
19/F 
22/M 
21/M 
19/M 
34/M 
7.2 
6.0 
39.5 
32.6 
11.4 
33.3 
22.2 
2.7 
27.7 
19.6 
22.6 
24.2 
7.3 
18.3 
20.3 
8.8 
25.0 
36.1 
4.2 
17.7 
42.1 
11.0 
7.0 
23.4 
32.3 
26.0 
68.9 
9.1 
5.6 
16.4 
6.5 
20.2 
34.6 
34.7 
20.5 
22.0 
19.1 
33.0 
1.2 
2.6 
1.8 
3.4 
.0 
.0 
11.3 
3.6 
32.7 
.7 
10.3 
.9 
2.9 
3.9 
.5 
3.9 
2.8 
11.9 
.7 
5.5 
.0 
4.6 
.8 
7.3 
1.1 
1.0 
5.8 
2.3 
.0 
1.4 
7.5 
11.0 
1.4 
2.3 
5.5 
3.6 
4.6 
1.2 
Median 21.3 3.6 
Mean 22.7 5.0 
St. dev. 14.2 5.7 
Six Months 
follow-up 
4.0 
4.7 
7.6 
25.9 
5.0 
19.1 
7.0 
4.6 
15.6 
4.7 
18.4 
7.6 
2.3 
5.4 
5.2 
5.3 
10.5 
8.8 
1.1 
20.6 
10.3 
6.2 
2.4 
16.5 
2.2 
-
10.2 
8.5 
1.9 
3.3 
7.1 
11.3 
5.9 
.0 
11.1 
4.1 
12.5 
6.0 
One Year 
follow-up 
-
4.2 
4.7 
28.4 
4.8 
-
17.0 
7.4 
23.1 
2.2 
14.2 
14.6 
1.2 
3.5 
6.4 
1.1 
18.5 
14.9 
5.0 
32.1 
28.4 
8.7 
1.3 
44.2 
21.2 
23.8 
32.9 
-
3.3 
9.1 
11.4 
7.7 
10.3 
1.2 
3.9 
3.2 
-
7.4 
Two Years 
follow-up 
10. 
4.6 
5.1 
19. 
3.8 
37. 
27. 
5.4 
25. 
1.0 
14. 
15. 
5.6 
3 1 . 
5.2 
8.8 
10. 
32. 
1.3 
3 1 . 
9.4 
11 . 
5.5 
15. 
17. 
19. 
33. 
7.4 
2.1 
5.7 
3.5 
14. 
11. 
.9 
5.8 
1.7 
7.9 
10. 
6.2 9.6 9.6 
9.0 12.1 12.8 
8.1 10.5 10.8 
'Samples were of reading task rather than interview because the latter were not recorded. 
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An inspection of the data in Table 7 reveals that 33 out of 53 (62%) clients have a 
percentage disfluency less than 5 % immediately post-treatment (which might be considered 
as within normal limits); 10 out of these 33 (30%) are still within this < 5% SD category 
two years follow-up treatment; in addition, two other clients, whose post-treatment 
percentage disfluency was slightly above 5%, fall into this < 5% SD category two years 
follow-up treatment. Thus, 12 clients fall in the < 5% SD category, two years follow-up 
treatment. Because two of these 12 clients already belonged to this < 5% SD category pre-
treatment, we may conclude that 10 out of 51 (20%) of the clients became normally fluent 
speakers as a result of this therapy. Moreover, the Self-report Questionnaire showed that 
eight out of these 10 clients perceived their own fluency as adequate. 
Next, in an attempt to categorize the extent of the subjects' improvement related to their 
pre-treatment level, we have developed arbitrary categories of treatment outcome, two years 
follow-up treatment. We computed for how many clients %SD in Interview samples 
improved very much (improvement of more than 80% compared to their pre-treatment level), 
for how many it improved substantially (improvement between 60 and 80%), for how many 
it did improve (20-40% improvement) and for how many it did not improve (improvement 
less than 20%). According to this arbitrary categorization, 4 of the 50 subjects (%SD 
Interview pre-treatment was missing for 3 out of the 53 subjects) or about 8% showed very 
much improvement; 13 subjects, or about 26%, showed substantial improvement; 20 clients, 
or about 40% were improved; and 13 subjects, or about 26% did not improve. 
EXPLORATION OF PREDICTORS OF SUCCESSFUL TREATMENT OUTCOME 
Insight in which factors are related to successful treatment outcome is an important issue 
with a view to selection of clients for a specific treatment. Many clinicians believe that 
severe stutterers usually improve more than mild stutterers. To investigate this clinical 
impression, we explored whether pre-treatment frequency of stuttering, and/or subjects' 
perception of speech performance is related to two years follow-up treatment improvement. 
For this purpose, the mean pre-treatment %SD Interview and mean Distorted Speech 
(Brutten) was computed for each improvement category (very much improved, substantially 
improved, improved, not improved). From Table 8 it can be concluded that there, indeed, 
appears to be a slight tendency for the more severe stutterers, in terms of frequency of 
disfluency, to improve relatively more. But this tendency is not reflected in the Distorted 
Speech measure, a self-rating of stuttering severity. 
Responsiveness of treatment could be related to age, sex, or level of education, or to a 
number of personality dimensions. A few publications suggest relations between successful 
stuttering treatment outcome and personality dimensions (Lanyon, 1966; Neaves, 1970). A 
possible relation between sex and rate of improvement in %SD Interview as a result of 
treatment was not investigated because of the skewed sex ratio in our group of subjects 
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Table 8: Mean percentage syllables disfluent (%SD) Interview pre-treatment and mean Distorted Speech (DS) 
considering clients who were very much improved (n=4), substantially improved (n=l3). improved 
(n=20). and not improved (n=li). Standard deviations in parenthesis. 
Category 
very much improved 
substantially improved 
improved 
not improved 
%SD Interview 
29.0 (9.7) 
23.4(13.8) 
25.1 (16.3) 
16.2 (11.0) 
Mean DS 
152.0(19.1) 
157.5(35.7) 
150.0(30.2) 
138.2(29.2) 
(5 F : 45 M). Table 9 shows the rate of improvement as a result of treatment, for the three 
education classes. The data in this table should help to shed some light on the relation 
between education level and therapy success. 
Table 9: Level of secondary education considering clients who were very much improved (n=4), substantially 
improved (n=li), improved (n=20), and not improved (n=l3). 
Category 
of Improvement 
very much improved 
substantially improved 
improved 
not improved 
LEVEL OF 
low level 
0 
2 
7 
6 
SECONDARY EDUCATION 
medium level 
1 
6 
4 
3 
high level 
3 
5 
9 
4 
From this table it may be concluded that, generally, clients with a low level of secondary 
education show less improvement compared to clients with a high level of secondary 
education. 
To explore whether age, Achievement Motivation (i.e., the motivation to perform an 
achievement). Negative Failure Anxiety (i.e., the anxiety that degrades performance), 
Positive Failure Anxiety (i.e., the anxiety that would stimulate performance in a test 
environment) or Social Anxiety were related to successful treatment outcome, these data were 
correlated with the percentage improvement ([%SD Interview pre-treatment - %SD Interview 
two years follow-up treatment] / %SD Interview pre-treatment * 100). 
The results of the Pearson correlations were not significant. So, the only personality 
characteristic that appears to relate to successful treatment outcome is level of secondary 
education. 
Up to now the exploratory study suggested two possible relations between pre-treatment 
factors and two years follow-up treatment improvement, in terms of percentage improvement 
in frequency of disfluency in comparison to pre-treatment levels: Severe stutterers, and 
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stutterers with a high level of secondary education appear to improve relatively more as a 
result of treatment. 
Another approach to investigate the relevance of pre-treatment frequency of disfluency and 
level of secondary education for successful treatment outcome, was to relate the response 
categories of the Self-report Questionnaire question "How much did your speech fluency 
improve compared to pre-treatment speech quality?" to pre-treatment levels of frequency of 
disfluency and to level of education. In contrast to "% improvement in %SD Interview", 
which might be considered an "objective" speech measure, this question concerns clients' 
own perception of improvement, and therefore might be considered a "subjective" measure 
of improvement. Those clients who indicated "very much" or "substantially" improved 
(n=25), appear not to differ pre-treatment from those who indicated "moderately" or 
"slightly improved" (n=16), or from those who indicated "not improved": Mean %SD for 
these three categories were resp. 23.7% (st.dev. 16.3), 22.0% (st.dev. 10.8%), and 27.9% 
(st.dev. 20.9%). The previously observed education trend is also much weaker when we look 
at subjective improvement: 68% of all clients with high secondary education indicated to be 
"very much" or "substantially" improved, versus resp. 54% en 50% of all clients with a 
medium or low secondary education. 
Finally, we analyzed the question about "satisfaction with present speech". Satisfaction 
with speech fluency (feeling comfortable with speech fluency) is a highly relevant treatment 
outcome criterion, if only because a relation between this factor and need ing/ wanting 
treatment (again) might be assumed. The two-years follow-up treatment response categories 
(very satisfied, satisfied, neither satisfied nor unsatisfied, unsatisfied and very unsatisfied) 
were split into pre-treatment means of %SD Interview, and education level. Clients who 
indicated to be "satisfied" or "very satisfied" (n= 14) with their speech quality two years after 
therapy, had a pre-treatment mean %SD Interview of 18.5% (st. dev. 12.8). Those who were 
"(very) unsatisfied" (n=15) with their speech two years follow-up treatment, had a pre-
treatment mean %SD Interview of 29.6% (st.dev. 16.8). The ones who were "not satisfied, 
neither "unsatisfied"(n= 15) showed a pre-treatment mean %SD Interview of 21.6% (st.dev. 
12.1). These data suggest that the most severe stutterers are likely to be least satisfied with 
the result two years after treatment. The group of "(very) satisfied" clients two year after 
treatment appears to comprise a relatively high proportion of subjects in the High education 
class: 55% of the High education clients indicated to be "(very) satisfied" with their speech 
two years after therapy, whilst only 17% and 23% of the clients with Low resp. Medium 
education indicated to be (very) satisfied. 
The exploratory work regarding predictors of successful stuttering treatment outcome can 
be summarized as follows: Pre-treatment frequency of stuttering, and level of secondary 
education appears to be related to objective speech fluency improvement, in the sense that 
severe stutterers and stutterers with a higher level of secondary education appear to improve 
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more. However, these factors do not seem relevant regarding subjective improvement. 
Although severe stutterers appear to improve most, they appear most unsatisfied with their 
speech fluency two years after treatment. Besides, clients with a high level of secondary 
education appear more satisfied with their speech fluency than clients with a lower level of 
education. 
DISCUSSION 
This study aimed to investigate the long-term outcome of a fluency shaping stuttering 
treatment, called 'Systematische Spraakreconstructie voor Stotteraars' (SSvS), the Dutch 
adaptation of Webster's Precision Fluency Shaping Program. 
NUMBER OF DROP-OUTS 
Martin (1981) reviewed a number of long-term evaluation outcome studies of stuttering 
treatment and concluded that averaged over the studies that were reviewed 33% of the clients 
dropped out of treatment or were unavailable for follow-up assessment. In this study, 16 of 
69 clients (23%) dropped out. Therefore, our drop-out rate compares favorably to many 
other studies. One extreme example (Ryan, 1974), could obtain follow-up measures on only 
25 of his original 58 subjects (43%). 
SPEECH MEASURES 
The SSvS clearly reduced the frequency of disfluencies, dramatically immediately post-
treatment and still significantly two years follow-up treatment. How to evaluate the extent 
of this improvement? The goal of the PFSP is to speak fluently on at least 97% of the words, 
because Webster considers 3% words disfluent to be within normal limits. In this study, 
percentage syllables disfluent instead of percentage words disfluent was used as one of the 
speech measures. In Franken, Boves, Peters, and Webster (1992) we computed the mean 
%SD for speech samples of 20 nonstuttering speakers: 2.6% (st.dev. 2.2%). Based on these 
data it seems reasonable to suggest that < 5% SD is within normal limits. Immediately post-
treatment, performance of almost 40% of the clients does not meet this goal. Two years 
follow-up treatment, over 75% of the clients do not meet this goal. So, although the SSvS 
significantly improves the fluency, only a minority of the clients reaches a long-term 
frequency of disfluency within normal limits. Besides, the relapse rate may be considered 
substantial: Almost two-third of the clients who reached a level within normal limits post-
treatment, lost this level during the two years follow-up period. So, the results show that the 
post-treatment frequency of disfluency effects of the SSvS are not very stable or lasting. 
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Two years follow-up treatment, the speech rate in Reading and Interview was higher than 
pre-treatment. There was no significant effect for speech rate in Monologue, although the 
means for Monologue showed the same trend as in Reading and Interview. Probably, the 
variation in the Monologue data was higher compared to the other two tasks. Norms for 
speech rate lack for the Dutch language. Therefore, we cannot formally compare the speech 
rate of the treated stutterers to the speech rate of persons who do not stutter. But given the 
slight (although significant) increases in speech rate and the dramatic drop in disfluency 
frequency, it seems obvious that the speech rate of the (treated) stutterers is far below that 
of nonstutterers. 
Currently, there is a lot of concern about the reliability of stuttering treatment measures 
(Kully & Boberg, 1988; Ingham, 1984; 1985; 1993). For the moment, the best way to obtain 
reliable stuttering and disfluency frequency measures is to use trained raters. The disfluency 
frequency measures in this study were obtained from a group of well trained raters, who 
showed good reliability. Results from a recent study by Cordes and Ingham (1995) showed 
considerable agreement between pairs of trained experts working in the same center, but 
large differences were observed in the stuttering frequency measured in different centers. For 
this reason, comparisons of our disfluency frequency measures with results obtained in other 
institutes should be interpreted with considerable caution. Apart from this, long-term 
stuttering treatment outcome studies are very rare and the assessment procedures are not 
standardized. 
Therefore, to prevent misleading comparisons, we will restrict ourselves to mentioning the 
fluency data reported by Webster (1980b), as we adopted the essentials of his definition for 
counting disfluencies. Summarizing results with 200 randomly selected cases that followed 
the Precision Fluency Shaping Program, Webster reported the following data: Pre-treatment 
15.2% words disfluent, post-treatment 1.3% words disfluent, and follow-up (average 10 
months) 3.2% words disfluent for combined oral reading and conversational samples. 
Notwithstanding the facts that Webster computes percentage words in stead of syllables, his 
results appear to be better than the results with the SSvS. How could this (possible) 
difference be explained? The fact that Webster combined data for reading and conversational 
samples will explain part of the difference: It is well known that post-treatment, reading is 
generally (one of) the easiest speech tasks for stutterers. Webster himself stresses the 
importance of the skill level of the clinicians. So, it could be that the skill level of the Dutch 
clinicians was lower than that of the clinicians in Webster's own institute. Another difference 
can be caused by the cultural acceptability of stuttering. Maybe, in the U.S. people are less 
tolerant towards stuttering, urging the persons who stutter not to quit applying their 
techniques. The better results in the U.S. may be also explained by the lower %SD pre-
treatment; although our data appeared to show that severe stutterers improved relatively 
more, it still could be that, in the long-term, moderate and mild stutterers reach lower levels 
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of stuttering frequency, in an absolute sense. But, finally, also here it could be that the 
assessment procedure itself may have contributed to a difference in frequency measures. 
NON-SPEECH MEASURES 
The ore-treatment means of our group of S3 stutterers regarding Emotional Reaction and 
Distorted Speech (Brutten) and Stuttering Severity (Lanyon) are comparable to the norm for 
stutterers (Brutten & Janssen, 1981). The pre-treatment mean of the S24 scale is one standard 
deviation below the norm for stutterers and one above the norm for nonstutterers. Our pre-
treatment mean of the PSI is in the range of moderate stutterers (the subscore Avoidance is 
very low). The pre-treatment scores of the remaining questionnaires, the Social Anxiety list 
of Willems and the Achievement Motivation Test of Hermans, are within one standard 
deviation above the norm. Summarizing, we may conclude that the subjects' pre-treatment 
perception of their speech performance was comparable to the norm perception. Moreover, 
they scored similar to nonstutterers in failure anxiety, achievement motivation and social 
anxiety. Their verbal communication attitude, however, was more positive than the average 
stutterer and their stuttering avoidance behavior appeared less than the mean stutterer. 
Post-treatment, the scores on all four questionnaires were much lower. Subjects' perception 
of their own speech performance became closer to the norm for nonstutterers. Two scores 
(Emotional Reaction and the S24 scale) even became equal to the mean norm for 
nonstutterers. The Distorted Speech score was one standard deviation above the norm for 
nonstutterers post-treatment, the Stuttering Severity even two standard deviations. Six months 
follow-up treatment most of the relapse occurred. A slight additional drop took place in 
between six months follow-up and one year follow-up. Self-rating scores stabilized between 
one year and two years follow-up. 
Two years follow-up treatment, the scores of all self-rating stuttering questionnaires 
(Emotional Reaction, Distorted Speech, S24 scale, Stuttering Severity and PSI) are about one 
standard deviation below pre-treatment levels. The Negative Failure Anxiety was about 0.5 
standard deviation below the mean pre-treatment level. These findings support Webster's 
belief (1979) that improvements in fluency automatically result in changes in attitude, for the 
SSvS did not specifically address attitudinal therapy aims. 
Howie, Tanner, and Andrews (1981), evaluated the outcome of an intensive stuttering 
treatment for adults teaching Smooth Motion Speech. They report data for the S24 scale pre-
treatment and 12-18 months after intense treatment: Pre-treatment, mean=l&.4, st.dev. =4.3; 
Follow-up treatment, mean= 10.8, st.dev. =6.6 (N=43). A comparison with our data shows 
that their pre-treatment means are one standard deviation above our means. The follow-up 
means are about equal. Boberg and Kully (1994) report that they routinely give a number of 
tests and questionnaires to clients in their program, including the S24 scale and the PSI. 
However, in their paper they only present data of a reduced Speech Performance 
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Questionnaire developed by Perkins (1981). Thus, comparison of nonspeech measures 
between their study and ours is not possible. 
The data of the Self-report Questionnaire confirmed that the clients judged their SSvS 
treatment worthwhile. Their speech fluency and confidence increased. However, the data on 
this rating list also show that about 30% is not confident with their speech fluency two years 
follow-up treatment. Thus, for this group, the SSvS might have had some temporary positive 
effect, but the effect did not solve their speech fluency problem. 
RELAPSE 
Significant relapse occurred mainly between the post-treatment and the six months follow-
up treatment measurement, both for the speech measures and the non-speech measures. No 
significant changes in the speech and non-speech measures took place between one and two 
years follow-up, when means of speech and nonspeech data are considered. This finding 
suggests that the follow-up investigations of future stuttering treatment evaluation outcome 
studies might be significantly reduced. Bloodstein recommends a period of at least 18 months 
to two years, whereas Conture and Wolk (1990) would like to follow-up clients for about five 
years after treatment. Apparently, the first months after intensive, fluency shaping stuttering 
treatment are by far the most important for relapse. The stutterers appear to make a personal 
cost-benefit analysis in the first six months. The energy to apply the technique is traded off 
against the reward. Some clients are not willing to constantly monitor their speech behavior 
without the support of a clinician or peer group. However, the SSvS teaches the stutterer not 
only to apply the speech techniques when needed or possible, but to do it always. Clients 
may find the amount of attention they have to pay to the way they are speaking too much, 
and drop the technique at a certain moment in time. To maintain their treatment gains, clients 
should learn to switch between speaking without and with control. Furthermore, because the 
therapy is very intensive, contacts with clinician and/other clients should fade out instead of 
ending abruptly. 
Moreover, during the assessment interviews several clients indicated that it was difficult 
to accept their new manner of speaking. The new speech style felt as uncomfortable as their 
stuttering, making it unnatural to apply in daily life. This aspect was not addressed during 
therapy. The importance of a simultaneous change of clients' attitudes towards their speech 
during fluency shaping therapy has been recognized recently and therapeutic material has 
come on the market to accommodate the necessary cognitive changes (Webster & Poulos, 
1989). 
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IMPRESSIONS OF PROGNOSTIC VARIABLES 
The exploration of prognostic variables pointed out that higher educated clients and more 
frequently stuttering clients benefit relatively more from the SSvS. However, when 
considering subjects' perceptions of improvement, these factors did not come out as potential 
predictors of successful treatment outcome. These findings are not a complete surprise: 
Clinical experience has made apparent that (objective) speech measures and (subjective) 
nonspeech measures may be quite different. This finding confirms the importance of 
combining subjective and objective stuttering treatment outcome measures. Given the present 
concern regarding the reliability of objective speech measures, it is to be hoped that research 
on developing software for measuring stuttering frequency counts (Howell, Sackin, Glenn, 
& Au-Yeung, 1996) will progress to a stage where human judgments can be replaced or 
aided by automatic acoustic counts. Given the concerns about the reliability of "objective" 
speech measures like %SD (and to a lesser extent speech rate) it might well be the case that 
more importance and attention should be attributed to the "subjective" measures of speech 
fluency and quality. This is the more so because there are no generally accepted procedures 
for collecting the speech material, the scoring of which is less reliable than one would hope 
it to be. 
LIMITATIONS OF THE STUDY 
As discussed previously in the subject selection section, the subjects in this study were not 
a random group of persons who stutter. The group had a relatively severe motor problem. 
Therefore, results can only be generalized for that subcategory of stutterers. 
Another limitation was that possible effects of clinical contacts of subjects after the 
intensive treatment of 120 hours were not systematically considered. Many clients followed 
a refresher course during the two years follow-up period. In fact, the measured effects two 
years follow-up could be considered as the effects of basis therapy and refresher course. 
Moreover, in the Self-report Questionnaire two years follow-up 13% of the clients reported 
that they had another stuttering therapy since completing the SSvS. In future research an 
exact recording and analysis of these contacts should help to establish whether these contacts 
influenced the speech and non-speech data. 
A final limitation is that the present study is based completely on measures obtained from 
speech recorded in the clinic. It is widely known that the stimulus control properties of the 
clinician and the clinic may cause post-treatment reductions in stuttering; this consequence 
might bring about an inflated measure of improvement (Bloodstein, 1987). But when this 
outcome evaluation study was designed in 1980, it was believed that the stimulus control 
properties of the clinic two years after therapy should not be exaggerated. Apart from the 
follow-up assessments (and refresher courses) hardly any contact existed between clinic and 
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the clients. Moreover, the assessments after treatment were not obtained by the clinician. In 
addition it can be argued that every assessment measure will influence the behavior of the 
stutterer, unless the person is unaware of being recorded. Such covert assessments are very 
difficult to arrange. But, strictly speaking, the speech measures in this study may only answer 
the question how fluent the stutterers spoke in the clinic. Getting an answer to this question 
was sufficiently important to carry out the outcome evaluation. But it is not fully justified to 
generalize our findings to daily life situations. 
RECOMMENDATIONS FOR FUTURE EVALUATION STUDIES 
It appeared that the 23% drop-outs in our study did not systematically differ from the 
clients continuing to attend the assessment meetings. However, it would have been more 
convincing if a much higher percentage of the clients could have been assessed up to two 
years after treatment. In future research, we would recommend to discuss the implications 
of a long term assessment study more elaborately with the clients in order to motivate them. 
We would also recommend to make a contract in which they commit themselves to be 
cooperative subjects in an evaluation study. As compensation for attending every assessment 
the clients should at least get their travel expenses reimbursed and get, if possible, a financial 
reward. A relatively large reward at the end will certainly stimulate the returning to the clinic 
for all follow-up assessments. 
Questionnaires were as a rule completed in the clinic. Sometimes, questionnaires were 
taken home for completion because the client's time was limited or the clinic closed. It 
frequently occurred that these questionnaires were not returned or had not been filled in 
completely. Filling-in and checking of all questionnaires should take place before the clients 
leave the clinic. All clients should be well informed about the duration of the assessment and 
should schedule the time required for the assessment. The overall aim should be not to lose 
any data unnecessarily. 
In this study clients were invited to sit down for the assessment session and recording 
started without further ado. It was not explicitly asked to act normally or to apply the trained 
skills and target behaviors with extra attention. No suggestions were made. Incidentally, a 
client asked a question about the purpose of the assessment, especially a person who did not 
seem to bother any more about his target behaviors in his life. The answer was that the aim 
was to assess the client's speech of that moment. In retrospect, this was not completely 
satisfactory. It is better to explicitly distinguish what a client mostly does from his potential; 
this is especially relevant for a speech technique as the SSvS which requires conscious 
application and discipline. Eliciting speech as in this study will only show what one does in 
a very specific situation. It should be explicitly asked to speak as one does normally and, in 
an additional part of an assessment session, to apply as best as possible the trained skills and 
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target behaviors. Such assessments should provide data about the routine behavior and 
intrinsic potential. 
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CHAPTER 3 
PERCEPTUAL AND ACOUSTIC EVALUATION 
OF STUTTERING THERAPY 
Franken, M.C. 
In H.F.M. Peters & W. Hulstijn (Eds.), Speech motor dynamics in stuttering, (pp. 285-294), 1987. 
Wien/New York: Springer Verlag. 
INTRODUCTION 
Formal evaluations of the results of speech therapies are not carried out very often. 
Stuttering therapies form no exception to this rule. In general, such evaluations can have two 
goals, viz. to assess the results of a therapy for a given (group of) subject(s) after a certain 
amount of treatment time, or the identification of weaknesses in the therapy program. The 
lack of formal evaluations of speech therapies is at least in part due to the fact that few 
treatment techniques have been sufficiently refined so that a standardized form of treatment 
can be evaluated and a systematic feedback from evaluation to therapy becomes possible. 
Yet, there is a real and increasing need for formalized evaluations of speech therapies, if 
only to reduce the economic and emotional costs of ineffective therapies. 
Also, those who intend to assess the effects of a therapy are severely hampered by the lack 
of a comprehensive and manageable measurement instrument. If such an instrument would 
be available, objective evaluation of its outcome would be much easier. However, the 
floating character of most therapies makes it very difficult to develop measurement 
instruments, because it is not really clear what must be measured. Neither is it clear what 
will be measured (e.g., the effect of the therapy as it is, or as it was, or chance effects of 
the interaction between therapist and client). In this study an attempt is made to break this 
circle. We will propose an instrument that is based on fairly general ideas with respect to the 
aims of therapies and the characteristic features of speech. 
The ultimate aim of stuttering therapy should be: "restore or increase the stutterers' ability 
to speak normally in any situation" (Speech Foundation of America, I960). In the few 
instances that an evaluation of stuttering therapies has been attempted, the measurements of 
speech performance have been mostly restricted to an assessment of the percentage of words 
or syllables stuttered and the syllable or articulation rate. However, programs for the 
treatment of stuttering frequently effect changes in the overall speech partem, resulting in a 
situation where 'successfully' treated stutterers are relatively fluent, but their speech sounds 
slow, paced or monotonous and can be discriminated from the speech of nonstutterers 
(Martin, Haroldson, & Triden, 1984). For this reason, the minimum evaluation data collected 
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(fluency and rate) should be supplemented by assessment of a number of additional aspects 
of speech quality (Ingham, 1984). 
When the evaluation is carried out with the intention to improve therapy practice (Ingham, 
1984), then it will be obvious that overall descriptions of the speech quality will not suffice, 
but that elaborate descriptions of the speech quality before and after therapy are necessary. 
It is the aim of this chapter to present practical instruments for a comprehensive evaluation 
of speech therapies. The first instrument to be described is a perceptual rating scale; the 
second is a set of global acoustic measurements. Both instruments have been tested on a large 
number of speech fragments of stutterers before and after therapy. Both instruments have 
proved to be capable of showing detailed and interesting effects of a stuttering therapy on the 
speech of the clients. 
SPEECH MATERIAL 
The work to be described here is based on speech samples from 21 clients, 17 adult males, 
3 females and 1 male adolescent. Each client was recorded on three occasions, namely on 
the first day of the therapy, on the last day of the therapy and about six months after the end 
of the therapy. All recordings were made in the clinic, while the clients knew they were 
being recorded. The post-treatment measurements were always made by a clinician who had 
not participated in the treatment of the clients. 
Use was made of spontaneous speech, produced while the clients gave their comments on 
the contents of a newspaper article. The first 30 seconds of the recordings were never used. 
From the remaining part of the recording, 45 seconds of speech of the client was spliced on 
a master tape. This tape was then used both for the acoustic measurements and for the 
perceptual rating experiment. For the latter experiment the order of the speech samples was 
randomized, with the restriction that two samples of one speaker should be separated by a 
minimum number of samples of other speakers. 
All clients went through a fluency shaping therapy, designed in accordance with the 
principles of the Precision Fluency Shaping Program of R.L. Webster (Peters & Kooijman, 
1982; Webster, 1974, 1978). 15 clients were treated in the department of Speech Pathology 
of Nijmegen University; the remaining six were treated at the Logopedics Center 
Hoensbroek. At both places the therapy was given by therapists who were especially trained 
for the job. 
PERCEPTUAL RATINGS 
THE RATERS AND THE RATING INSTRUMENT 
The 63 experimental stimuli (21 speakers χ 3 measurements) were rated by two groups of 
judges. Both groups consisted of first year students of logopedics, who may be considered 
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as essentially naive listeners at the time of the experiment. One group consisted of 29 
members, the other one of 17. Each group got the stimuli in a different order of presentation. 
This was done to control for possible speaker-dependent sequence effects upon listener 
ratings. 
Ratings were given on 15 bipolar scales which are shown in Table 1. 14 of these scales 
made up an instrument that was developed by Fagel, Van Herpt, and Boves (1983) for 
judging the relevant aspects of normal speech. This instrument is supposed to represent seven 
dimensions of the perceptual space in which global perceptual ratings of speech can be 
described. These seven dimensions are interpreted by Fagel et al. (1983) as 'Melodiousness', 
'ArticulationQuality', 'Voice Quality', 'Pitch Level', 'SpeakingRate', 'Evaluation Quality', 
'Voice Quality', 'Pitch level', 'Speaking Rate', 'Evaluation' and 'Potency'. To this 
instrument the scale 'natural-unnatural' was added. Because speech naturalness is an 
important consideration in recent treatment programs, Martin et al. (1984) and Ingham, Gow, 
and Costello (1985) and Ingham and Onslow (1985) have been using a scale of speech 
naturalness to study this aspect of the speech of stutterers. In the present study, the scale of 
speech naturalness was used to see how it behaves in a relatively elaborate rating instrument 
with respect to aspects of speech quality. It is of interest to know whether naturalness forms 
part of one of the seven factors just mentioned, or whether it constitutes an additional factor. 
Table 1: The rating instrument consisting of 15 bipolar scales 
Reliability-coefficients Ru for the mean of each the 15 rating scales of 46 raters for 63 speech 
samples 
Rating Scale 
unpleasant - pleasant 
slow - quick 
low pitch - high pitch 
soft - loud 
husky - not husky 
broad - cultured 
expressionless - expressive 
monotonous - melodious 
slovenly - polished 
dull - clear 
weak - powerful 
shrill - deep 
dragging - brisk 
ugly - beautiful 
unnatural - natural 
Ru 
.98 
.99 
.96 
.93 
.72 
.97 
.97 
.97 
.95 
.95 
.95 
.95 
.98 
.97 
.97 
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RESULTS 
RELIABILITY 
The listeners' ratings were first analyzed for their reliability. The total variance in the 
ratings is the sum of the variance due to the differences between the rated objects and the 
variance due to error of measurement. For determining the interrater-reliability, use was 
made of the Ru-coefficient, defined by Asendorpf and Wallbott (1979) (cf. Winer, 1971) as: 
в „ _ 1 _ MS within items 
MS between items 
The form of the reliability-coefficient is based on the assumption that the variance due to 
the differences between the mean ratings given by the listeners is part of the error of 
measurement and does not represent a systematic source of variation, that is, the listeners are 
not considered as a separate factor in an analysis of variance design. Table 1 displays the Ru-
coefficients for each of the IS rating scales that were used in this study. From the Table it 
can be seen that except for the scale 'husky - not husky' all scales proved to be highly 
reliable. Because of its wanting reliability the scale 'husky - not husky' was not used in the 
subsequent analysis of the data. 
FACTOR STRUCTURE 
Factor analysis (principal factoring with iteration, retaining only the factors with an 
eigenvalue > 1) of the scores of the remaining 14 scales resulted in a 5-factor solution, 
shown in Table 2. 
The first factor has high loadings of the scales 'slow - quick', 'dragging - brisk', 
'unnatural - natural', 'unpleasant - pleasant' and 'ugly - beautiful'. Thus it is clearly a 
combination of perceived speech rate and general evaluation. The second factor is an 
articulation quality factor contaminated with general evaluation, with high loadings of the 
scales 'slovenly - polished', 'broad - cultured' and also of the scales 'ugly - beautiful' and 
'pleasant - unpleasant'. The third factor, with high loadings of the scales 'monotonous -
melodious' and 'expressive - expressionless' can be identified as a voice dynamics factor. 
The fourth factor relates to voice pitch and static voice quality with high loadings of the 
scales 'low pitch - high pitch', 'deep - shrill' and 'dull - clear'. The last factor, with high 
loadings of the scales 'weak - powerful' and 'soft - loud' can be interpreted as the potency 
factor that always comes out of experiments employing the semantic differential (Osgood, 
Suci, & Tannenbaum, 1957). 
The factor solution in Table 2 represents much the same structure as found by Fagel et al. 
(1983), in that it produces factors with quite similar labels. With respect to the importance 
of the factors in terms of the proportion of variance accounted for, there are some dramatic 
differences. Fagel et al. found a very pure tempo factor, that accounted for not more than 
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Table 2: Varimax rotated factors 46 listeners judged 63 speech samples (spontaneous speech) from 21 clients 
on N bipolar scales 
Factor number 
slow - quick 
dragging - brisk 
unnatural - natural 
unpleasant - pleasant 
ugly - beautiful 
slovenly - polished 
broad - cultured 
monotonous - melodious 
expressionless - expressive 
shrill - deep 
low pitch - high pitch 
dull - clear 
weak - powerful 
soft - loud 
1 
.77 
.73 
.54 
.53 
.53 
.21 
.07 
.38 
.39 
.07 
.10 
.07 
.28 
.19 
2 
.09 
.15 
.33 
.47 
.54 
.68 
.53 
.22 
.28 
.13 
.01 
.22 
.24 
.14 
3 
.18 
.24 
.33 
.26 
.36 
.20 
.06 
.79 
.71 
.01 
.08 
.16 
.20 
.08 
4 
.05 
.05 
-.05 
.06 
.04 
.08 
-.10 
.15 
.14 
-.70 
.68 
.60 
.08 
.06 
5 
.27 
.32 
.13 
.08 
.11 
.15 
.18 
.20 
.21 
.05 
.04 
.34 
.70 
.60 
Proportion of variance explained 74.7% 
Factor 1 64.2% 
Factor 2 15.9% 
Factor 3 7.7% 
Factor 4 7.4% 
Factor 5 4.8% 
100.0% 
3.8% of the variance. In the present solution tempo is contaminated with evaluation, and this 
factor accounts for more than 64% of the variance. This result confirms the well-known idea 
that speech rate is responsible for most apparent perceptual differences between speech 
samples obtained from a number of stutterers before and after therapy. In the study of Fagel 
et al. by far the largest amount of variance (viz. 72.3%) was explained by the voice 
dynamics factor, which only ranks third in the present solution. Apparently, voice dynamics 
play a more important role in distinguishing between speech samples obtained from speakers 
who do not have any speech problems; if the speech material under judgment contains 
pathological speech, however, its role is likely to be taken over by the aspect that is most 
characteristic of the pathological speech. In both studies the articulation quality factor ranks 
second and the pitch/static voice quality factor ranks fourth, with comparable proportions of 
explained variance. 
From Table 2 it can also be seen that the naturalness scale has its highest loadings on the 
first factor. Note, however, that it has non-negligible loadings on the articulation quality and 
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the voice dynamics factor too. The naturalness scale appears to behave in much the same way 
as the general evaluation scales. A similar behavior of these scales was already observed by 
Osgood et al. (1957), who found that the general evaluation factor must be considered as a 
'cover factor', summarizing a number of distinguishable aspects of evaluation, like moral and 
aesthetic evaluation; the more specific factors will appear as separate factors under 
appropriate conditions, that is, with an appropriate combination of scales and stimuli. High 
loadings of the evaluation scales on a number of voice and articulation factors were also 
found by Fagel et al. (1983) and Boves (1984), who explain the finding by pointing out that 
the dissociation of the different aspects of general evaluation and their spread over the more 
specific speech related factors is due to the presence of a large number of scales in the rating 
instrument that refer explicitly to specific aspects of speech quality. Thus it seems that speech 
naturalness is a cover factor too, comprising a number of distinguishable aspects of speech, 
like rate, articulation quality, and voice dynamics. When used on itself the naturalness scale 
will probably yield valid and reliable ratings. However, the results may not be very 
instructive, because they will tend to be very global: There will be no direct way to 
determine whether perceived unnaturalness of a speech sample is due to either the rate being 
too high or too low, or the articulation quality being bad, or the dynamics being insufficient 
or exaggerated. The global information obtained by the naturalness scale may suffice if one 
has only to determine whether or not a specific client has met the therapy goal, if it is 
described in terms of overall naturalness. It may, however, not suffice as a source of 
feedback to the (researcher) clinician about strategies to modify treatment or to investigate 
the nature of speech after the often observed relapse. 
A rating instrument comprising a number of well-chosen scales covering the relevant 
dimensions of the perceptual space, on the other hand, may provide information that is 
sufficiently detailed to identify the weaknesses of a therapy program or the aspects where a 
specific client needs additional treatment, perhaps by means of a supplementary program. 
TREATMENT EFFECTS 
Factor scores for each of the five factors were computed for the 63 stimuli and subjected 
to analyses of variance. The design was a single factor experiment with repeated 
measurements on the same subjects in three conditions (before, at the end of therapy and 
sixth months after completing therapy). Post-Hoc-Contrasts were computed according to the 
Student-Newman-Keuls procedure. The aim of these analyses was to obtain insight in the 
intended effects of the therapy as well as its possible side effects. The results are summarized 
in Table 3. 
It can be seen that the average factor scores on the first (tempo/evaluation) factor drop 
slightly, but not significantly, in the condition just after therapy. Six months after therapy, 
however, the average factor scores are well above the levels in the first two conditions. 
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Table 3: Results of analysis of variance on the factor scores of 21 clients, recorded on the first day of the 
therapy (I), on the last day of the therapy (2), and six months after the end of the therapy (3) The 
five factors correspond with the factor solution of Table 2 
Factor Overall ^ o s t ^ o c Contrast Condition Means 
Number Signif. ^ i-3 2-3 1 2 3 
1 <0.01 @ -0.19 -0.28 0.19 
2 <0.05 @ -0.23 0 0 
3 <0.001 @ 0.14 -0.31 0.01 
4 <0.001 @ 0.31 -0.11 -0.01 
5 <0.05 @ @ 0.06 -0.25 -0.09 
@ not significant at the 5% level 
Apparently, the fluency shaping program given to the clients attains its most spectacular 
measurable results only well after its ending. The fact that at the end of treatment, the 
average scores on the tempo/evaluation/naturalness factor are even slightly lower than before 
therapy suggests that, at least with a fluency shaping program, global naturalness ratings may 
not be a useful indicator of the need for continuation of the treatment. 
On the articulation quality and on the pitch level factor (factor numbers two and four, 
respectively) the condition before therapy differs significantly from the remaining two 
conditions, which do not differ among themselves. Perhaps the effect on the articulation 
factor can be interpreted as a side-effect of the target behavior of slow syllable speech (which 
is one of the major speech target behaviors in the Precision Fluency Shaping Program, 
Webster (1974), in which the importance of reaching stable target articulation positions for 
all vowels is stressed. Also, the decreased frequency of stuttering after therapy, which leads 
to the impression of improved intelligibility, may have caused the impression of an improved 
articulation quality. The lower scores on the voice pitch/static voice quality factor just after 
therapy are supposed to be due to a reduced overall tension of the speech muscles, especially 
the laryngeal muscles, brought about by the therapy as a side-effect of the target behaviors 
of gentle voice onset and full breath and perhaps also as the effect of reduced anxiety. 
The average scores on the voice dynamics and the potency factor (numbers three and five) 
show a V-type structure. Just after therapy the scores are significantly below the level before 
therapy, whereas in the condition six months after therapy the average score have returned 
to a level that is only slightly below the level before therapy. 
ACOUSTIC MEASUREMENTS 
Even if perceptual ratings prove to be reliable and valid to yield useful information on the 
outcome of treatment for stuttering therapy, they remain extremely laborious. Therefore, we 
have attempted to find acoustic measures that can be obtained automatically and that might 
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Table 4 The acoustic measurement instrument consisting of 13 global acoustic measures 
1 Utterance rate 
2 Fo mean 
3 Fo variation 
4 Pitch perturbation 
5 Proportion voiced 
6 Level in first formant region 
7 Spectral slope below Fl 
8 Spectral slope towards 1.5 kHz 
9 Spectral slope towards 5 kHz 
10 'Neutral articulation setting' 
11 Standard deviation of F1 
12 Average intensity 
13 Intensity variation 
be able to replace the perceptual ratings. 
Table 4 gives an overview of the measures that were employed. 
The numbers six to nine describe the global shape of the long-term average critical band 
spectrum of the voiced parts of the speech (Hammarberg, Fritzell, Gauffin, Sundberg, & 
Wedin, 1980). 'Neutral articulation setting' is defined as the Euclidian distance of the 
average frequencies of the first four formants of a speaker to the hypothetical neutral point 
of 500, 1500, 2500 en 3500 Hz in a four dimensional space (cf. Boves, 1984, where most 
of the other measures are also explained). Analyses of variance were carried out on the 
measurement results in order to find out if there are significant differences between the three 
conditions. Table 5 displays the results. Overall significance was found only for utterance 
rate, pitch perturbation, Fo mean, Fo standard deviation, proportion of voiced segments and 
intensity variation. 
Table S: Results of analyses of variance on the acoustic measurements of the speech samples of 21 clients, 
recorded on the first day of the therapy, on the last day of the therapy and six months after the end 
of the therapy 
1. 
2. 
3. 
4. 
5. 
13 
Measure 
Rate (s-s) 
Fo mean (Hz) 
Var (Fo) (Hz) 
Perturbation 
% Voiced 
. Int.Var. (dB) 
Overall 
signif. 
.004 
.02 
.005 
.01 
.00 
.00 
Post Hoc Contrast 
1-2 
ns 
.025 
.008 
.007 
.000 
.000 
1-3 
.003 
.016 
.014 
ns 
.003 
.027 
2-3 
001 
ns 
ns 
ns 
.001 
.008 
Condition Means 
1 
2.11 
126 9 
20.2 
.38 
43.2 
9.57 
2 
1.95 
120.0 
13.9 
.50 
67.4 
6.81 
3 
2.68 
121.5 
16.7 
.44 
58.0 
8.14 
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THERAPY EFFECTS 
After therapy, utterance rate in terms of syllables per second speech production time 
(excluding pauses) has not changed as compared to the situation before therapy. Six months 
after therapy the utterance rate has increased considerably. This is completely in line with 
the results of the perceptual ratings. The proportion of voiced segments increases due to the 
therapy and although it is lowered somewhat six months later, it remains well above the level 
before therapy. This effect can be interpreted as a consequence of the target behaviors of 
stretched syllable speech and gentle voice onset. Pitch perturbation seems to increase due to 
the therapy, a result that cannot be explained. Average Fo is lowered as a result of the 
therapy and it remains at the lowered level six months later. The variation of Fo drops to a 
very low level just after therapy; six months later it has recovered somewhat but it has by 
no means returned to the level it had before therapy. A similar remark applies to the 
variation of the intensity. These last three effects correspond with the results of the 
perceptual ratings on the factors pitch level (#4), voice dynamics (#3), and potency (#5). 
It is interesting to note that none of the spectral measures is significant. Apparently in its 
present form the acoustic instrument is not capable to register the effects of the therapy 
neither with respect to the mode of phonation nor of articulation. 
CONCLUSIONS 
From our work a number of preliminary conclusions can be drawn: 
1. Both the perceptual and the acoustic measurement have proved to be sufficiently sensitive 
to measure effects of a stuttering therapy on a number of relevant aspects of speech quality. 
The comprehensiveness of the instrument has brought to light the fact that the stuttering 
therapy evaluated here succeeds in reducing the non-fluency of the speech of the clients 
without leading to a speech quality that cannot be discriminated from that of nonstutterers. 
This effect is very clear just after therapy, but it diminishes in the follow-up assessment. 
2. The attempt to replace the perceptual ratings by acoustic measurements has been only 
partially successful. Especially in the case of the articulation scales the perceptual ratings 
show a significant effect of the therapy whereas the acoustic measures do not. 
POSTSCRIPT 
Although the instruments presented here have proved to be sensitive and useful (the perceptual instrument 
more so than the acoustic), still the work has led to the conclusion that it would be nice if even more detailed 
and specific information on the speech of the clients could be obtained, hopefully in an efficient and cost-
effective way. This additional information should minimally include a description of laryngeal tenseness and 
voice onset. More detailed information is especially useful if it comes to improving a therapy, guided by 
objective knowledge about the success of specific parts of the treatment. As far as the perceptual ratings are 
concerned, we expect that the additional, more specific scales, can no longer be scored by naive listeners. 
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If a comprehensive measurement is to become really efficient so that it can be applied routinely, optimal use 
has to be made of automatic, acoustic procedures. It is clear, however, that much work remains to be done, 
before perceptual ratings can be replaced 
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CHAPTER 4 
PERCEPTUAL RATING INSTRUMENT 
FOR SPEECH EVALUATION 
OF STUTTERING TREATMENT 
Franken M С, Boves, L , Peters, HF M, and Webster, R L 
Journal of Speech and Hearing Research, 38, 280-288, 1995 
ABSTRACT 
A rating instrument is described that can be used to assess the results of stuttering therapies The instrument 
is developed for use with naive listeners It yields a comprehensive and detailed description of the speech quality 
in terms of articulation, phonation, pitch and loudness, in addition, it includes a naturalness scale Analysis of 
ratings obtained with the instrument show that naturalness is a multi-dimensional characteristic Moreover, the 
speech characteristics which determine the naturalness ratings appear to be different pre-treatment, post-treatment 
and follow-up treatment 
The psychometric characteristics of the instrument are analyzed in detail. It is concluded that mixing of 
samples of stutterers and nonstutterers in one rating experiment may artificially inflate the reliability of the 
ratings Also, ratings on equal-appearing interval scales cannot be interpreted in an absolute sense Solutions for 
this methodological problem are suggested 
INTRODUCTION 
The importance of evaluating the outcome of speech treatment for scientific, economic and 
social reasons is widely recognized. Given the large body of literature on the evaluation of 
stuttering therapies, stuttering seems to be one of the disorders where the quality of existing 
and newly proposed therapies can easily and reliably be assessed; for existing therapies by 
looking up their evaluation results in the literature and for new therapies by subjecting them 
to some well-established test. Moreover, the literature suggests that existing stuttering 
therapies live up to their expectations: "... substantial improvement as defined in these 
studies, typically occurs as a result of almost any kind of therapy in about 60 to 80 percent 
of cases" (Bloodstein, 1987, p. 399). 
However, on closer inspection it appears that the quotation from Bloodstein probably 
overestimates the real success of stuttering treatment. First, few evaluation studies seem to 
have been carried out by independent investigators; clinicians/researchers evaluating their 
own treatment might be tempted to stress positive outcomes and ignore less favorable aspects 
of their favorite treatment. And even if the evaluation was objective, one must be aware that 
the measures for success of a stuttering treatment have conventionally been limited to the 
proportion of disfluencies and/or speech rate just after treatment completion. The validity of 
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these measures can be questioned, because there is ample evidence that even naive listeners 
are able to discriminate post-therapy speech from the speech of nonstutterers (Ingham & 
Packman, 1978; Runyan & Adams, 1979; Franken, 1987; Runyan, Bell, & Prosek, 1990; 
Franken, Boves, Peters, & Webster, 1991, 1992). 
Apparently, there is more to normal sounding speech than absence of disfluencies and a 
normal speech rate. This is especially true for treatments that teach special techniques to 
induce fluent speech (like prolongation of speech sounds and/or continuous phonation). Thus, 
if one wants to assess the extent to which a treatment succeeds in restoring the ability of 
stutterers to speak normally, a more comprehensive evaluation of post-therapy speech is 
necessary. 
A number of recent papers have proposed a naturalness scale to complement speech rate 
and stuttering frequency measures (Martin, Haroldson, & Triden, 1984; Ingham, Gow, & 
Costello, 1985; Ingham, Martin, Haroldson, Onslow, & Leney, 1985; Ingham & Onslow, 
1985; Ingham, Costello-Ingham, Onslow, & Finn 1989; Onslow, Adams, & Ingham, 1992). 
However, in the research mentioned above the naturalness scale was primarily used as an 
instrument in a treatment: clients are urged to speak more naturally if the clinician feels that 
the client's speech sounds unnatural. A study by Ingham, Gow, and Costello (1985) showed 
that two out of three stutterers who had passed the establishment phase of a prolonged speech 
therapy could modify their speech towards more natural sounding speech when instructed to 
do so. However, Ingham et al. (1989) reporting on three different stutterers who were part 
way through a therapy program using prolonged speech or rate control, found that instructing 
the stutterers to speak more naturally did not result in improved naturalness ratings by the 
experimenters or independent judges. The stutterers themselves, however, thought that 
improvements in naturalness were achieved. Another study (Ingham et al., 1985) with six 
stutterers who had not recently received therapy showed that less severe stutterers could 
improve the naturalness of their speech as an effect of regular feedback of listener-judged 
speech naturalness. But feedback about the naturalness of their speech did not help the more 
severe stutterers to improve their speech quality. Perhaps the limited efficacy of instructing 
stutterers to speak more naturally should be expected. It has been shown that naturalness is 
a multifaceted variable, that is related to a number of other perceptual characteristics of a 
speech sample (Franken, 1987; Franken et al., 1992). Thus, speech may fail to sound natural 
for a number of reasons. Because of the multidimensional nature of speech naturalness, the 
probability that a clinician can help a stutterer to improve the overall speech quality becomes 
higher if (s)he can diagnose the dimensions which are most deviant. And it is quite likely that 
a clinician who knows why the speech still does not sound natural is more effective in giving 
detailed instructions on how to improve the speech. 
The naturalness scale has also been used in post-treatment assessment (Metz, Schiavetti, 
& Sacco, 1990; Onslow, Hayes, Hutchins, & Newman, 1992). Metz et al. were especially 
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concerned with the psychometric properties of the naturalness scale, as well as with the 
extent to which naturalness ratings can be predicted by relatively simple acoustic 
measurements like voice onset time, vowel duration and speech rate. They concluded that 
naturalness ratings can be obtained by means of equal-appearing interval scales. Voice onset 
time and speech rate (expressed in terms of sentence duration) appeared to be the most 
powerful -but still relatively weak- acoustic predictors of rated naturalness. 
In summary, we can say that a naturalness scale is an important addition to the 
conventional measures of percentage of syllables disfluent and speech rate, as an instrument 
in treatment and as a measure for the evaluation of post-treatment speech. Naturalness can 
be rated with the use of popular 7- or 9-point equal-appearing interval scales (cf. Martin et 
al., 1984). It has been shown that naturalness ratings during treatment and in treatment 
outcome evaluation can be made reliably, both by trained and untrained raters. However, 
most of the research has addressed naturalness ratings as used during treatment; less attention 
has been given to naturalness ratings in treatment outcome evaluation. Moreover, Kreiman, 
Gerrat, Kempster, Erman, and Berke (1993) emphasize that reliability measures appropriate 
for scales to be used by a single clinician are different from the measures when the reliability 
of averages obtained from many raters is concerned. Finally, the real meaning of speech 
naturalness remains somewhat unclear; naturalness may depend on several, possibly 
independent perceptual and physical characteristics of a speech sample. 
In this study we investigated the reliability of average ratings obtained from groups of 
judges as well as details of the meaning of the speech naturalness scale applied to the speech 
of stutterers before and after treatment, and to the speech of nonstutterers. To that end, we 
have developed an instrument that yields a comprehensive and detailed formal and technical 
description of the quality of speech samples. In addition, the instrument includes a 
naturalness scale. The instrument has been developed with treatment evaluation in mind. 
Our speech quality instrument consists of 14 bipolar (equal-appearing interval) rating 
scales, defined by contrastive terms that label extremes analogous to the Semantic Differential 
introduced by Osgood, Suci, and Tannenbaum (1957). With this instrument we investigated 
in what ways "naturalness" relates to other characteristics of speech signals, like loudness, 
pitch, voice dynamics, and so forth. We also investigated whether the meaning of rated 
speech naturalness (in terms of its relation to other speech characteristics) depends on the 
point in time when the speech was evaluated (pre-, post-, or follow-up treatment). This 
should help in grasping the precise nature of speech naturalness. 
Although equal-appearing interval scales are seemingly easy to use, they have a number 
of possibly less desirable properties, one of which is that they have no fixed anchors. Even 
if the scale positions on for example a 7-point scale ("fast-slow") are explained to the raters 
in terms of "extremely fast", "rather fast", "somewhat fast", "not fast nor slow", "somewhat 
slow", "rather slow", "extremely slow", it remains unclear what part of the range of this 
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scale is considered as "acceptable", "normal" or "pleasant". Speech that is too slow is 
probably not desirable, but extremely fast speech may be judged as undesirable too. Also, 
it has been shown (Boves, 1984; Kreiman et al., 1993) that even on scales which have 
undisputable positive and negative labels like "not at all rough-extremely rough", the exact 
scale value of a specific speech sample is determined by its quality relative to the least rough 
and the most rough samples. Subjects tend to use the whole scale, so that the anchor 
positions at the scale's extremes are essentially defined by the characteristics of the extreme 
samples in the set under judgment. Thus, in the context of the naturalness scale, a sample 
that gets a scale value in the range labeled "somewhat natural" might still be considered as 
actually below the threshold of what is normal or acceptable. We will investigate this 
problem by means of a comparison of our findings with previously reported data. 
In our experiment "naive" judges were used because we feel that their judgments should 
be the reference. What counts most for a stutterer when he or she assesses the result of a 
treatment are the reactions and opinions of the persons with whom they must communicate 
in normal daily life—not the judgments of experts. 
METHOD 
THE SPEAKERS 
Speech samples were provided by 32 male stutterers and 20 male nonstutterers. Mean age 
of the stutterers was 25.3; the youngest subject was 15.1, the oldest 46.3. Subjects were 
recorded immediately before they started a Dutch adaptation of Webster's Precision Fluency 
Shaping Program (PFSP) (Webster, 1974, 1979, 1980; Peters & Kooijman, 1982). The 
stutterers were also recorded immediately after completion of the treatment (post-treatment) 
and six month after that date (follow-up). The PFSP is a tightly structured, systematic speech 
motor training program that aims to reconstruct behavior details involving respiration, 
voicing, and articulation (Webster, 1980). The program starts with a form of slow-motion 
speech behavior, to establish a framework into which specific, corrected speech movements 
can be transferred in order for the stutterer to feel complete control of the speech production 
system. The Dutch version of this program follows the guidelines given by Webster as 
precisely as possible. The complete treatment program takes about 120 clinical hours. 
In the Dutch health care system only confirmed severe stutterers are allowed to enroll in 
this residential, and therefore relatively expensive, treatment. Moreover, in order to be 
accepted the clients must show positive proof that their speech problem is primarily motoric 
in nature; clients who have considerable (concomitant) psychological problems are not 
admitted. The primacy of psychological problems is confirmed with the help of a number of 
proven personality scales. The presence of severe motoric problems is established by expe-
rienced speech-language pathologists (Franken et al., 1992). In effect, the subject group 
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consisted of all clients who completed the PFSP program in the years 1987 to 1989 and who 
were willing to participate in an evaluation study that required them to return to the clinic 
each semester during a period of at least two years. It should be clear that, because of these 
selection criteria, the treatment results quoted in this paper cannot be construed as an 
evaluation of the PFSP as such. 
The 20 nonstuttering males had no known speech problems; they were matched to the 
stutterers on age, level of education, and extent of deviation of the standard pronunciation. 
The last aspect is important to prevent a confounding of differences between the groups due 
to speech characteristics related to the disorder and speech characteristics that are known to 
affect perceptual ratings but that are independent of stuttering problems. Research in 
Sociolinguistics and Social Psychology has shown that speech approximating standard 
pronunciation is judged more favorably than speech characterized by regional accents, 
everything else being equal (Giles & Powesland, 1975). Onslow, Hayes, Hutchins, & 
Newman (1992) have also pointed out that a dialectal coloring of speech samples under 
judgment may act as a possibly confounding factor in judging the speech of (treated) 
stutterers and nonstutterers. In our experiment the degree of deviation from standard 
pronunciation of the stutterers and nonstutterers was scored by the first author, using a 4-
point scale; she was also responsible for the matching of stutterers and nonstutterers. The 
nonstutterers were recorded twice; both recordings were used as samples in the experiment. 
THE SPEECH SAMPLES 
The speech stimuli were obtained in a task in which the speakers had to summarize and 
comment upon a recent newspaper article. In most cases the experimenter had to ask 
questions about the event described in the text in order to elicit speech beyond a short 
summary. These conversations were kept going for about five minutes. The stutterers were 
recorded in the clinic pre-, post-, and six months after treatment, each time on a different 
topic. The nonstutterers were recorded on two topics. Both recordings were made on the 
same day. The signal/noise ratio of all the recordings was acceptable. 
In total, 3 χ 32 + 2 χ 20 (136) recordings were used. Fragments of about 45 seconds 
following the first 30 seconds of a recording, starting with a new utterance, were selected 
for the experimental sample. Table 1 shows the median and range of the percentage of 
syllables disfluent (%SD) and the mean and standard deviation of the speech rate in 
Syllables/sec for the three conditions under which the stutterers were recorded as well as for 
the nonstutterers. For the nonstutterers, only a single value is given, that is, the average over 
the two recordings. 
The fluency of the samples was scored on the basis of an elaborate protocol. According 
to this protocol sound-, syllable- and word repetitions, as well as silent and filled blocks, 
prolongations and interjections (speech and nonspeech sounds) must be scored as disfluencies. 
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Table I Group medians and ranges of percentage syllables disfluent (%SD) and average speech rate and 
standard deviations in Syllables per second (Syllables/sec) for the speech samples of stutterers in three 
conditions (pre-treatment, post-treatment, and at six months follow-up), and for the speech samples 
of the nonstulterers, values for nonstulterers· are means over two recordings on the same day 
Pre 
Stutterers 
(N = 32) 
Post Follow-up 
Nonstutterers 
(N = 20) 
%SD 
median 20.5 4.5 11.8 2.6 
range 7 .1 -75 .0 0 - 1 8 . 5 2 .3 -47 .1 0 - 7 . 8 
Syllables/sec 
average 2.1 2.1 2.3 3.9 
stand, dev. 1.0 0.7 1.0 0.5 
The judges are encouraged to listen repeatedly to the recorded samples before scoring the 
disfluencies. In the eventual measure, %SD, all categories of disfluencies are collapsed. To 
compute intra- and interjudge agreement for the %SD, 20% of the speech samples were 
selected randomly. These samples were rerated by the first author and also by a trained 
clinical research assistant. The Total percentage intra-observer and inter-observer agreement 
(Kearns, 1990) turned out to be 98% and 94%, respectively. 
To compute speech rate, the duration of each sample (including pauses) was measured 
twice using an electronic stopwatch. The two duration measures were then averaged to obtain 
the "true" speaking time. Only linguistically relevant syllables were counted to establish 
speech rate in Syllables/sec; thus, a monosyllabic word that was repeated five times was 
counted as a single syllable. 
NATURALNESS IN A SPEECH QUALITY MEASUREMENT INSTRUMENT 
An instrument for the evaluation of a speech treatment can be considered to have 
ecological validity only if it takes into account the judgments of "naive" listeners, that is, the 
persons who are most likely to be addressed by the treated stutterer in daily life. Naive 
listeners cannot be expected to be able to use technical terms in their evaluation of speech 
quality. At best they can be requested to express global ratings. But, clever combinations of 
global, associative ratings have been shown to yield highly useful and informative (Osgood 
et al., 1957). To investigate the global judgments of untrained listeners judging the speech 
of treated stutterers we modified the Semantic Differential type instrument proposed by 
Fagel, van Herpt, and Boves (1983). In its original form that instrument consists of 14 
bipolar point scales, chosen to yield comprehensive descriptions of the quality of the speech 
of "normal" speakers. For reasons of efficiency we did not want to construct an instrument 
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that comprises more than 14 scales. Thus, adding scales addressing characteristics of 
stutterer's speech would require that scales considered less important for characterizing the 
results of a stuttering treatment be sacrificed. In doing so, we deleted the scales "Ugly-
Beautiful", "Husky-Not Husky", "Dull- Clear" and "Broad-Cultured". We considered these 
scales, which address general evaluation, voice quality, and pronunciation quality, 
respectively, as less important for the evaluation of speech before and after a stuttering 
treatment. They were replaced by the scales "Tense-Relaxed", "Weak Accentuation- Strong 
Accentuation", "Slurred-Precise", and "Halting-Fluent". Finally, the scale "Dragging-Brisk" 
was removed from the original instrument, because we suspected that it might acquire an 
undesirable attitudinal loading in the context of stutterer's speech. This scale was replaced 
by the scale "Unnatural-Natural". Table 2 gives an overview of the scales; the Ru-
coefficients in the table are explained in the Result section below. 
Table 2: Perceptual rating scales for untrained listeners, with their Ru-coefficients, based on the judgments 
of two groups of respectively 24 (Ru-I) and 20 listeners (Ru-2) 
SCALE 
Low Pitch-High Pitch 
Slow-Quick 
Slovenly-Polished 
Flat-Expressive 
Shrill-Deep 
Soft-Loud 
Monotonous-Melodious 
Tense-Relaxed 
Weak Ace.-Strong Accentuation 
Unpleasant-Pleasant 
Slurred-Precise 
Fluent-Halting 
Weak-Powerful 
Unnatural-Natural 
Ru-1 
.95 
.95 
.90 
.95 
.93 
.84 
.96 
.96 
.90 
.95 
.94 
96 
.88 
.97 
Ru-2 
.94 
.96 
.90 
.94 
.91 
.85 
.95 
.95 
.90 
.95 
.91 
.96 
.88 
.97 
On the forms given to the raters, the meaning of the seven intervals on the scales is 
explained by explicitly pointing out that each rating scale is supposed to cover the range from 
one extreme to the other. This is done by example, using the familiar scale "slow-quick", 
giving the following definitions: (1) very slow, (2) rather slow, (3) somewhat slow, (4) not 
slow nor quick, (5) slightly quick, (6) rather quick and (7) very quick. 
RATING PROCEDURE AND LISTENERS 
The 136, 45" stimuli were copied onto two tapes with the same number of samples from 
stutterers and nonstutterers on each tape. Each tape was presented to a different group of 
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listeners; 20 speech samples were present on both tapes (viz. the pre-, post-, and follow-up 
samples of 4 stutterers, plus both samples of 4 nonstutterers). Thus the total number of 
stimuli on each tape was 78. The order of the stimuli was randomized under the restriction 
that two samples of the same speaker had to be separated by at least three samples of other 
speakers. The ratings were organized in the form of classroom sessions. The sample 
recordings were played back on a Revox A77 recorder through a pair of high quality 
loudspeakers. Listeners were not informed about the origin of the speech samples. Rating 
sessions lasted about 2 hours, including 2 pauses of about 15 minutes. 
To familiarize the listeners with the scales and the rating procedure and to give them an 
impression of the stimuli to be judged, 10 training stimuli were presented at the start of the 
experiment. To help insure that listeners were judging seriously at sample 11, they were told 
that the first three samples (instead of the first 10) were training stimuli. 
The first tape was judged by 24 listeners, the second by 20. All listeners were students of 
logopedics who were in their first semester; thus, the judges can be considered as essentially 
naive with respect to the formal and technical aspects and terminology of speech science. 
RESULTS 
PREPARATORY DATA PROCESSING 
Based on previous research (Fagel et al., 1983; Boves, 1984) listener ratings were treated 
as interval data. Table 2 reports Ru-coefficients (Winer, 1971) for the ratings in the speech 
quality experiment. The coefficient Ru gives the unadjusted reliability, that is, no adjustment 
is made for possible bias of individual raters towards high or low ratings. In essence, Ru 
expresses the ratio of true between-item variance and within-item variance, which is 
considered as error. The Ru-values range from .84 to .97. These values are high enough to 
warrant the replacement of the ratings of the individual listeners by average ratings in all 
subsequent analyses. 
In order to arrive at a single set of scores the ratings by the two groups were combined 
in the following way. First, correlation coefficients were calculated between the average 
scores of the 20 samples rated by both groups. For all 14 scales we found r = > .95 in both 
experiments. Next, linear regression coefficients were computed for the scores of group 2 
on the scores of group 1, separately for all scales. These coefficients were used to transform 
the scores of group 2 to the same reference as group 1. Finally, the original scores of group 
1 and the transformed scores of group 2 were merged. For the items rated by both groups 
the average of the ratings of the groups after transformation was taken. 
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Table 3: Principal componenti analysa of transformed and combined scores on 14 rating scales by two groups 
of 24 and 20 untrained listeners Factor loadings on the rotated Factor Matrix 
Rating scales 
Low Pitch-High Pitch 
Slow-Quick 
Slovenly-Polished 
Flat-Expressive 
Shrill-Deep 
Soft-Loud 
Monotonous-Melodious 
Tense-Relaxed 
Weak Accentuation-Strong Accent. 
Unpleasant-Pleasant 
Slurred-Precise 
Fluent-Halting 
Weak-Powerful 
Unnatural-Natural 
F#1 
.23 
.70 
.45 
.84 
-.19 
.80 
.84 
-.03 
.86 
.53 
.34 
-.12 
.87 
.52 
F#2 
-.05 
.30 
.75 
.32 
.14 
.02 
.39 
.94 
.31 
.81 
.83 
-.94 
.30 
.80 
F#3 
.94 
.43 
-.09 
.32 
-.95 
-.03 
.26 
-.14 
.27 
-.03 
.04 
-.03 
.17 
.06 
FACTORIAL COMPONENTS OF THE SPEECH SCALE RATINGS 
In order to grasp the dimensional structure of the 14 speech rating scales a principal 
components analysis was carried out using the FACTOR program in SPSS (1990) on the 
transformed scores. This analysis resulted in a three factor solution, which is shown in 
Table 3. 
The first factor can be described as a Voice Dynamics factor; it has high loadings from 
the scales: Weak-Powerful, Weak Accentuation-Strong Accentuation, Flat-Expressive, 
Monotonous-Melodious, Soft-Loud, and Slow-Quick. The second factor can be described as 
an Articulation Quality factor. It has high loadings from the scales Fluent-Halting, Tense-
Relaxed, Slurred-Precise, and Slovenly-Polished; in addition, this factor has high loadings 
from the scales Unpleasant-Pleasant and Unnatural-Natural. The third and last factor is a 
Pitch factor, with high loadings from the scales Shrill-Deep, and Low Pitch-High Pitch. The 
variance in the judgments of the listeners explained by this factor solution amounts to 86.6% 
with contributions of 57.4%, 21.2% and 7.9%, respectively, from the individual factors. 
The results correspond essentially with the finding of Fagel et al. (1983) that indicate that 
semantic differential ratings of the speech of normal talkers five "speech" dimensions can be 
distinguished in addition to, or confounded with the General Evaluation and Potency 
dimensions ( viz. Melodiousness, Articulation Quality, Voice Quality, Pitch, and Tempo). 
The last factor did not appear in the present factor solution; the only scale that could 
represent this factor, Slow-Quick, loads highly on the Voice Dynamics factor. The instrument 
does not contain other scales that measure speech rate. It is well known that it is quite 
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unusual for solitary scales to crop up as a factor. The failure of the present analysis to isolate 
the Voice Quality factor is due to the fact that the voice quality scales proposed by Fagel et 
al. (1983) were sacrificed in favor of scales referring more directly to specific aspects of the 
speech of stutterers, like Weak Accentuation-Strong Accentuation, and Unnatural-Natural. 
Our factor solution confirms previous findings that General Evaluation and Potency tend 
to associate with the Melodiousness and Articulation Quality factors (Fagel et al., 1983; 
Boves, 1984; Franken, 1987). In our factor solution Potency seems to associate almost 
exclusively with Melodiousness; that is the reason why we prefer the name "Voice 
Dynamics" for the first factor. It strikes the eye that most of the scales have one-dimensional 
loadings: they load highly on one factor and have negligible loadings on the remaining 
factors. Unnatural-Natural and Unpleasant-Pleasant are the most notable exceptions; they 
divide their loadings between the first two factors, even if there seems to be a preference for 
the second, Articulation Quality factor. This shows that naturalness and pleasantness of 
speech samples are at least two-dimensional concepts—concepts that relate to other, more 
technical aspects of the speech quality in complicated ways. 
Thus, it appears that the judgment space for speech samples obtained from a mix of 
normal speakers and (treated and untreated) stutterers has essentially the same factor structure 
as the space for normal speech. This suggests that naive listeners do not switch to a special 
"stutter-mode" when judging speech of stutterers, despite the fact that the stimulus ensemble 
in our experiment contained a number of items that were unmistakably severely stuttered 
speech. The two bi-dimensional scales (Un)Natural and (Un)Pleasant appear to be essentially 
general evaluative in nature. In fact, their close relation is confirmed by the Pearson 
correlation between these scales, which is extremely high (r = 0.96). 
FACTOR SOLUTIONS FOR INDIVIDUAL CONDITIONS 
It may well be the case that the bi-dimensional nature of the general evaluative scales is 
mainly due to the fact that their behavior, as that of all other scales, of course, has been 
"averaged" over four conditions: stutterers pre-, post-, and follow-up treatment and normal 
speakers. Their behavior within individual conditions might be substantially different. In 
order to investigate this we carried out four separate Principal Component analyses, one for 
each of the four conditions. Below, we will only present the results for the pre- and post-
treatment conditions in detail. The two remaining conditions confirmed the major findings, 
that are illustrated for the pre- and post- conditions: If there is some salient and unusual 
aspect that (virtually) all stimuli have in common, then this aspect will attract most of the 
meaning of the (un)naturalness scale. If such a dominant feature is absent (as is the case in 
the speech of the normal subjects) (un)naturalness is likely to lose its discriminating power. 
When used with a sample consisting of normal speakers only, that might well result in the 
scores on this scale being very unreliable (Fagel et al., 1983; Boves, 1984). 
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Table 4: Principal components analysis of transformed and combined scores on 14 rating scales by two groups 
of 24 and 20 untrained listeners, for the pre-treatment condition only Factor loadings on the rotated 
Factor Matrix 
Rating scales 
Low Pitch-High Pitch 
Slow-Quick 
Slovenly-Polished 
Flat-Expressive 
Shrill-Deep 
Soft-Loud 
Monotonous-Melodious 
Tense-Relaxed 
Weak Accentuation-Strong Accent. 
Unpleasant-Pleasant 
Slurred-Precise 
Fluent-Halting 
Weak-Powerful 
Unnatural-Natural 
F#1 
-.10 
.36 
.76 
.13 
.20 
.07 
.36 
.93 
.15 
.93 
.82 
-.90 
.18 
.91 
F#2 
.15 
.56 
.24 
.81 
-.11 
.66 
.76 
-.02 
.78 
.21 
.13 
-.13 
.87 
.21 
Fdf3 
.93 
.33 
-.36 
.42 
-.92 
-.28 
.41 
.00 
.25 
-.13 
-.03 
-.24 
-.12 
-.18 
Table 4 shows the factor solution for the pre-treatment condition. Once again, the three 
factors-Articulation Quality, Voice Dynamics and Pitch—are extracted, but the proportion 
of the variance explained is somewhat lower than in the solution for the total material: 79.4% 
for the three factors together, with individual contributions of 43.0%, 24.5% and 11.9%, 
respectively. Contrary to the solution for the complete set of stimuli, however, in the pre-
treatment condition the Articulation Quality factor is much more important than the Voice 
Dynamics factor. Also, the behavior of the general evaluation scales (Un)Natural and 
(Un)Pleasant is quite different: they load on the Articulation Quality factor exclusively. This 
finding is easy to explain, since the speech samples in the pre-treatment condition are mainly 
characterized by the fact that most are severely stuttered; it is the stuttering that determines 
the naturalness and pleasantness of the stimuli, almost on its own. 
The factor solution for the post-treatment condition, shown in Table 5, is quite different 
from what we have seen before. The first, and by far the most powerful factor (explaining 
48.5% of the total variance, as compared to 19.3% for the second) is a very broad and 
diffuse amalgam of Dynamics and Pronunciation scales. The fact that the Pitch factor appears 
as second here is most probably due to the fact that the post-treatment speech is significantly 
lower and more voiced than the speech in all remaining conditions. This seems a direct 
consequence of the "gentle voice onset" target behavior. The third factor, which explains no 
more than 11.0% of the total variance has high loadings of the scales Tense-Relaxed and 
Fluent-Halting. Thus, it seems that this factor attracts what remains of pre-treatment 
stuttering behavior. The proportion of variance explained by the first three factors with an 
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Table S: Principal componenti analysis of transformed scores on 14 rating scales by two groups of 24 and 20 
untrained listeners, for the post-treatment condition only Factor loadings on the rotated Factor 
Matrix 
Rating scales 
Low Pitch-High Pitch 
Slow-Quick 
Slovenly-Polished 
Flat-Expressive 
Shrill-Deep 
Soft-Loud 
Monotonous-Melodious 
Tense-Relaxed 
Weak Accentuation-Strong Accent. 
Unpleasant-Pleasant 
Slurred-Precise 
Fluent-Halting 
Weak-Powerful 
Unnatural-Natural 
F#1 
.01 
.57 
.83 
.96 
.02 
.04 
.95 
.01 
.91 
.95 
.77 
-.21 
.58 
.95 
F#2 
.95 
.56 
-.05 
.16 
-.95 
-.09 
.11 
-.20 
.11 
-.10 
.01 
.08 
.29 
.02 
F#3 
-.16 
.05 
.16 
-.06 
.15 
-.14 
.01 
.93 
-.09 
.15 
.22 
-.91 
.03 
.12 
F#4 
-.04 
.03 
.01 
-.04 
-.04 
.92 
.10 
-.00 
.26 
.07 
.25 
.15 
.63 
-.00 
eigenvalue greater than 1.0 together amounts to 78.7%. The overwhelming contribution of 
the first factor, Voice Dynamics/Expressiveness, is easy to understand. The post-treatment 
speech is strikingly monotonous in all possible respects pitch, loudness, and tempo variations 
are virtually absent. In such a situation it is not surprising to see that the general evaluation 
scales (Un)Natural and (Un)Pleasant associate with the scales Flat-Expressive, Monotonous-
Melodious, and Weak Accentuation-Strong Accentuation. 
DISCUSSION 
In this discussion we will not reiterate the results of the factor analyses; nor will we try 
to add to their interpretation. There is ample room, however, for a discussion of the 
psychometric characteristics of our rating instrument. 
From a psychometric point of view it is interesting to try to understand why the reliability 
of the ratings was so very high. After all, essentially naive subjects judged a very complex 
type of stimuli with which they were not familiar. Under such circumstances one would 
expect at best mediocre reliability. We suspect that the very high Ru values are to a large 
extent due to the very large differences between the speech samples of the stutterers and the 
nonsrutterers. This "inflated" between-stimulus variance must lead to somewhat inflated 
estimates of the reliability of the ratings, if reliability is expressed as the ratio of the 
between-item variance and the error variance. This interpretation is corroborated by 
inspection of the scatter plot of the correlation between the scores on the Naturalness and 
Pleasantness scales (not shown). Despite the overall correlation of .96 the plot clearly shows 
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four subsets of the data, which spread around the diagonal. The cluster made up by the 
scores of the normal speakers particularly shows a high degree of scattering, but at the same 
time remains clearly separated from the other clusters. This shows that the raters agree that 
the overall position of the normal speakers should be near the positive end of the scales, but 
that they do not agree on the precise rank of the normal speakers on the very limited part of 
the naturalness scale that remains if their distance to the stutterers is duly expressed. This 
effectively confirms the conjecture made earlier that, in the absence of a salient cause of 
unnaturalness, the Naturalness scale loses most of its meaning (or, at least, its discriminating 
power). 
In Franken et al. (1992) average scale values are given for the stutterers pre-, post-treat-
ment, and at follow-up as well as for the nonstutterers on the naturalness scale; these values 
are 2.74, 2.83, 3.35, and 5.06, respectively, on an unanchored 7-point scale. From these 
data it cannot be concluded that, on average, stutterers following treatment speak sufficiently 
naturally because the average value of 3.35 is below the midpoint of the scale (which is at 
3.5). Apart from the fact that semantic differential scales are essentially unanchored, one 
must also take into account that the ratings of the stutterers are based on just one sample of 
spontaneous speech per speaker and per condition. Metz et al. (1990) found a correlation of 
.80 and .84 between naturalness ratings using equal-appearing interval and direct estimation 
scales, respectively, of read and spontaneous speech samples provided by 20 post-treatment 
stutterers and 20 nonstutterers. Raters were undergraduate speech-language pathology 
students. From these data it becomes apparent that speech naturalness, as measured by a 
rating instrument, is inevitably a characteristic of a sample, rather than a characteristic of a 
speaker. In a similar vein, in rating a complex concept like speech naturalness one should 
expect at least some interaction between aspects of the stimuli and idiosyncrasies of the 
raters. 
Probably it is unwise to try and interpret absolute scale values. In any case, one must keep 
in mind that the scale value of a speech sample is inevitably affected by the requirement to 
fit stimuli with a very large range of (multi-dimensional) qualities onto a finite width one-
dimensional scale. Metz et al. (1990) have shown that going from a 7- or 10-point scale to 
a continuous or to a 100-point scale will not improve the rating accuracy. Samples belonging 
at the two extremes of a scale will always attract "correct" scores, but it will always be 
difficult to establish the "true" scale values of the less extreme samples (cf. also Kreiman et 
al., 1993). The scales cannot be broadened by omitting the normal samples either because 
they serve as essential anchoring samples. In the absence of these anchoring samples, naive 
judges will tend to use the high end of the scale for the "best" (most natural) stuttered 
samples, thereby making it impossible to interpret the scores as (un)satisfactory in any 
absolute sense. This seems to be a problem which is inherent in the use of naive listeners 
who are required to rate speech samples on what are essentially global semantic scales. 
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However, this problem can perhaps be circumvented by the use of a standardized set of 
calibration samples, that is, samples which are expressly selected to span the continuum from 
extremely positive on the one hand and either extremely negative or just above sufficient on 
the other. Mixing these anchoring samples with the test samples to be assessed might yield 
judgment scores which can be interpreted in absolute terms. In a way we have already used 
a precursor of the concept of calibration samples when we repeated 20 samples from tape I 
on tape II, and used the scores on these samples to transform the scores on tape II to the 
same reference as tape I. 
CLINICAL USE OF THE RATING INSTRUMENTS 
Another way of circumventing the anchoring problem might be to use trained raters instead 
of naive judges. Our research focused on the use of the rating instruments in treatment 
outcome evaluation. To that end we consistently used relatively large groups of untrained 
judges. There is a substantial body of literature on the clinical use of the naturalness scale, 
from which it appears that (most) clinicians do provide reliable naturalness ratings (e.g., 
Metz et al., 1990; Kreiman et al., 1993). It is also clear, however, that ratings by trained 
clinicians are usually not more reliable than ratings by untrained judges. Similar results were 
found by Kreiman et al. (1993) for voice quality ratings. This raises the question whether the 
instruments described in this paper can at all safely be used by clinicians in their daily 
practice. 
Many recent papers (Kreiman et al., 1993; Onslow, Adams, & Ingham, 1992; to name just 
a few) have proposed that the reliability and agreement measures of clinical ratings can be 
improved by means of specific training procedures, in which all scale positions of all rating 
scales are "defined" by means of calibrated reference stimuli. Judges should be obliged to 
listen to these reference stimuli regularly—for example, once before each major rating 
session. This proposal is not new. It can already be found in Laver (1980); his book comes 
with a tape of examples illustrating most scale values on a large set of speech quality rating 
scales. Our speech quality scales, although different in shape and definition from the scales 
proposed by Laver, are sufficiently similar to his scales to instill confidence that we can 
develop an effective calibration tape for our instrument. We have started work in that 
direction. Work in our lab has shown that these calibration samples do not need to be 
developed for many individual languages. Raters trained with the English tape coming with 
Laver's book were able to rate Dutch material reliably (van Bezooyen, 1988). 
Clinicians trained in the use of the speech quality instrument proposed in this paper may 
employ it to make decisions in planning stuttering treatment. If the speech still sounds 
unnatural, the clinician can use the scaling instrument to pinpoint the aspects of the speech 
behavior which need additional improvement and shaping. Eventually, it may be even the 
other way round. When ratings on calibrated speech quality scales yield results that are less 
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than sufficient they can be considered to be a trustworthy indication that the speech is still 
not natural. 
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ABSTRACT 
An often cited criterion for assessing the effect of a stuttering therapy is the ability of the stutterers to produce 
normally fluent speech Many modern stuttering therapies use special techniques that may produce stutter-free 
speech that does not sound completely normal The present study investigates this problem in the framework of 
the Dutch adaptation of the Precision Fluency Shaping Program 
Pre-, post-, and six months follow-up therapy speech samples of 32 severe stutterers who were treated in a 
four week intensive therapy are compared with comparable samples of 20 nonstutterers For that aim the samples 
were rated on 14 bipolar scales by groups of about 20 listeners The results show that the speech of the stutterers 
in all three conditions differs significantly from the speech of the nonstutterers The pre-therapy speech takes 
an extreme position on a 'Distorted speech' dimension, due to the large proportion of disfluencies The post-
therapy speech has extremely low scores on a 'Dynamics/prosody' dimension, while the follow-up therapy speech 
differs from the normal speech on both dimensions, but now the distances are smaller These results are discussed 
in relation to the severity of the stuttering problem in the group of treated stutterers Finally, suggestions for 
future research on therapy evaluation are discussed 
INTRODUCTION 
An often cited criterion to assess the success of a stuttering therapy is the ability of the 
stutterer to produce completely normally fluent speech (Ingham & Andrews, 1971; Perkins, 
Rudas, Johnson, Michel, & Curlee, 1974; Bloodstem, 1987). The expression 'normally fluent 
speech' is deliberately chosen instead of 'fluent speech' (Ingham, 1984). The latter term 
might suggest that the speech of nonstutterers is completely free of disfluencies, which is 
obviously not true (Johnson, 1964). However, in the actual assessment of stuttering therapies 
even the notion 'normally fluent speech' creates a somewhat surprising problem. This 
problem is caused by the fact that many modern stuttering therapies use so called fluency 
enhancing techniques (like prolonging speech), that do indeed produce stutter-free speech, 
but that at the same time introduce side effects that make the resulting speech audibly 
different from the speech of nonstutterers (Onslow & Ingham, 1987). These side effects seem 
to be acknowledged by therapy developers, at least implicitly: if one looks carefully at the 
explicit aims of modem stuttering therapy programs it appears that virtually no serious 
therapy claims that it will lead to fluent speech that sounds completely normal. 
70 Chapter 5 
This raises the question whether it is fair to evaluate specific therapy programs exclusively 
against the ideal -but perhaps unreachable- criterion of completely normal fluency. Therefore, 
we propose that stuttering therapies should be evaluated on two levels. On the first level 
therapies will be evaluated as to whether they succeed in reaching their explicitly advertised 
goals, like "easy relaxed speech", "breath stream management", "easy voice onset", 
"effortless phonation", "gentle voice onset", "stretched syllable speech", "smooth 
articulation", "reduced articulation tension", etc. Unfortunately, such notions are formulated 
in terms that do not allow for direct measurement. Therefore, on this level objective 
evaluation may require substantial creativity in designing efficient measures. If (and only if) 
a therapy appears to be effective in reaching its explicit goals an assessment on a second 
level is called for. On the second level therapies will be assessed as to what extent the 
specified therapy goals contribute to the ultimate goal of completely normal fluency. 
Assessment measures on the first level will -by necessity- be therapy specific; therefore, 
they will not be discussed here. On the second level, assessment procedures show more 
promise of being general. One method for assessing whether post-therapy speech is 
completely normally fluent is to compare it with the speech of nonstutterers (Ingham & 
Andrews, 1971). Along this line several studies have been done. Almost invariably the result 
was that the post-therapy speech of stutterers, although perceptually fluent, was still 
recognizable as "the speech of stutterers" (Ingham & Packman, 1978; Runyan & Adams, 
1978, 1979; Runyan, Hames, & Prosek, 1982). Unfortunately, these studies have not 
succeeded in finding specific causes for the differences between the post-therapy speech of 
stutterers and the speech of nonstutterers: most specific measures that were tried did not 
discriminate between treated stutterers and nonstutterers, even if the overall quality of the 
speech was audibly different. This finding led Onslow and Ingham (1987) to the conclusion 
that the measures used in the past cannot be considered as clinically viable and reliable 
quantifiers of speech quality. As an alternative to previously used measures a 'speech 
naturalness' scale has been proposed as a clinically viable means to measure the normal 
fluency of the speech of treated stutterers (Martin, Haroldson, & Triden, 1984; Ingham, 
Martin, Haroldson, Onslow, & Leney, 1985). Although a single naturalness scale indeed may 
quantify the overall normality of the speech, it still does not explain why or even specify how 
the speech sounds unnatural, when it proves to do so. To enhance the naturalness of speech, 
specific information is needed as to what causes its unnatural quality. Therefore, we have 
developed a rating instrument that allows us to obtain a more detailed and comprehensive 
description of the quality of the speech of stutterers before and after therapy (Franken, 
1987a). In practice the decisive criterion for completely normally fluent speech, and perhaps 
even more so for acceptable fluent speech, is formed by the opinions of the persons that 
confront the stutterer in everyday oral communication. For this reason our instrument uses 
untrained listeners in order to obtain a description of the speech before and after therapy. 
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The study described in this report is part of a long-term evaluation of a Dutch adaptation 
of Webster's Precision Fluency Shaping Program (Peters & Kooijman, 1982). The present 
paper will deal only with the effects of the therapy program on the perceptual quality of the 
stutterers' speech. More specifically, the objective of this study was to evaluate whether the 
treated speech of stutterers sounded completely "normal", and if not, which perceptual 
characteristics were still deviant. First, we investigated whether the therapy did change the 
perceptual speech quality of the clients. Since attainment of specific target behaviors was 
constantly monitored during the therapy, it is warranted to accept measurable and significant 
changes as sufficient prove that the therapy has reached its declared goals. Post-therapy 
speech appeared often to differ considerable from pre-therapy speech. Thus, it was necessary 
to investigate whether the treated speech could be considered as completely normally fluent 
speech. Because this was not the case, we have made an attempt to describe the most salient 
aspects of the post-therapy speech that make it different from the speech of non-stutterers. 
METHOD 
SUBJECTS 
Subjects in this study were 32 male stutterers (mean age 25.3, range < 15.1 ; 46. 3 > ) 
who followed the Dutch adaptation of Webster's Precision Fluency Shaping Program 
(Webster, 1974, 1979, 1980a and b; Peters & Kooijman, 1982). These 32 treated stutterers 
were not a random group. Before being admitted to the speech motor training program 
stutterers have to meet a number of criteria. Prospective clients must go through a 
comprehensive assessment of the speech motoric and the emotional/cognitive components of 
the disorder. 
The assessment procedure is based on an interview, observation, a fluency evaluation and 
a number of self-rating inventories. The first criterion is that the stuttering behavior should 
be the client's main problem. This is determined on the basis of the interview, a Social 
Anxiety Inventory (Willems, Tuender-de Haan, & Defares, 1973) and an Achievement 
Motivation Test (Hermans, 1970) that consists of a debilitating anxiety scale, a facilitating 
anxiety scale and an achievement motivation scale. To be admitted to the speech motor 
training program stutterers should have at least a mean achievement motivation. Furthermore, 
the speech motoric component of the stuttering behavior should be judged as severe by a 
trained clinician. This severity judgment depends on the extent of discoordination between 
respiratory, phonatory and articulatory movements, the tension in the speech motor system 
and the frequency of sound, syllable and word repetitions, sound prolongations, (silent or 
filled) blocks and/or interjections. Finally, self-report data of the client should indicate that 
the speech-motoric component outweighs the emotional/cognitive component of the disorder. 
This last criterion was measured by the scores on Brutten's Speech Situations Checklist, a 
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self-report checklist which discriminates between the estimated amount of Distorted speech 
and Emotional Reactions in 51 speaking situations (Brutten, 1975; Brutten & Janssen, 1981). 
Further, 20 nonstutterers were matched to the stutterers on age, level of education and 
deviation from the standard pronunciation. The last aspect is important to prevent a 
confounding of differences due to speech characteristics related to the disorder and speech 
characteristics that are known to affect perceptual ratings but that are completely independent 
of stuttering problems. Previous research has invariably shown that speech approximating 
standard pronunciation is judged more favorably than speech characterized by regional 
accents (Giles & Powesland, 1975). It is well known that deviation from standard 
pronunciation has at least two dimensions: direction and distance. For instance, speech that 
is not quite broadcast English may go towards a Southern or a Boston accent; this direction 
may make a large difference in the ratings a speech sample obtains, irrespective of some 
'objective' distance from the broadcast standard. Moreover, the ratings of a speech sample 
are heavily influenced by the way it deviates from the speech of the rater. Thus, it is clear 
that 'deviation from the standard' may not be easy to establish. However, in our experiments 
both speakers and listeners live in the same part of the country and have essentially the same 
dialectal background. Therefore, a single four point scale could be used for the purpose of 
matching stutterers and nonstutterers with respect to deviance from the Dutch standard 
pronunciation (1 = standard Dutch, 2 = slightly, 3 = moderately, 4 = very much deviant 
from standard Dutch). Ratings and matching were done by the first author. 
THERAPY PROGRAM 
The Precision Fluency Shaping Program (PFSP) "is a tightly structured, systematic speech 
motor training program that deals with the reconstruction of behavior details involving 
respiration, voicing and articulation" (Webster, Morgan, & Cannon, 1987, p. 297). 
Overleaming, exaggeration, immediate informational feedback about response correctness, 
fading, parallel transfer, client self-reliance and self-control are among the important 
principles of the program. It is the final aim of the PFSP to teach the stutterer full attainment 
of sequences of a number of precisely defined speech targets; full and exact attainment of the 
targets will necessarily lead to stutter-free speech. Within this context a target is defined as 
"a speech gesture or combination of gestures employed in the speech production which is 
characterized by one or more designated properties of position, force, velocity or duration" 
(Webster, 1980a, p.4). The program starts with a form of slow-motion speech behavior as 
a framework into which specific, corrected speech movements are transferred, in order for 
the stutterer to feel complete control. The stutterer practices these corrected movements first 
individually and then in a group of clients. After fluency has been established in the clinic, 
it is generalized to the stutterer's daily environment. These so-called "transfer-activities" are 
an integral part of the program. The complete therapy program takes about 120 treatment 
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hours. The clients are given an elaborate scheme for home training to be followed in the 
period after the clinical part of the therapy has been finished. 
STIMULUS MATERIALS 
The stimuli for the judgment experiment were selected from a speech task in which the 
speakers had to summarize and comment upon a newspaper article for about five minutes. 
The stutterers were recorded in the clinic pre-, post-, and six months follow-up therapy, on 
three different topics. The nonstutterers were recorded on two topics in a quiet room (most 
of them also in the clinic, a few in the school they went to). The signal/noise ratio of all the 
recordings was acceptable; there was no audible difference between the recordings made in 
the school and the clinic. 
Table I: Group means ami standard deviations (in parenthesis) of percentage syllables disfluent (%SD) and 
speech rate in Syllables/sec for the speech samples of stutterers (N=32) in three conditions (pre-
therapy, post-therapy, andfollow-up therapy), and the nonstutterers (N=20) Values for nonstutterers 
are mean scores for two separate measurements 
%SD 
average 
stand, dev. 
Svllables/sec 
average 
stand, dev. 
Pre 
25.7 
(18.0) 
2.1 
(1.0) 
Stutterers 
(N = 32) 
Post 
5.8 
(4.8) 
2.1 
(0.7) 
Follow-up 
16.3 
(12.7) 
2.3 
(1.0) 
Nonstutterers 
(N = 20) 
2.6 
(2.2) 
3.9 
(0.5) 
In total, 3*32 + 2*20 = 136 recordings were used. Fragments of about 45 seconds 
following the first 30 seconds of a recording, starting with a new utterance, were selected 
for the experimental sample. Table 1 shows the mean percentage of syllables disfluent (%SD) 
and speech rate in Syllables/sec for each condition, which were computed by the first author. 
The duration of each sample (including pauses) was measured twice by hand by means of an 
electronic stopwatch. The means of these two measurements served as the total amount of 
speaking time. To determine speech rate only linguistically relevant syllables were counted; 
for instance, a monosyllabic word that was repeated five times was counted as only a single 
syllable. The fluency of the samples was scored on the basis of an elaborate protocol of how 
to score the fluency of speech (Franken, 1987b). This protocol contains detailed descriptions 
of the speech events that must be scored as sound-, syllable- and word-repetitions, as well 
as silent and filled blocks, prolongations and interjections (speech and non-speech sounds). 
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The %SD was computed after repeated listenings of the recorded samples. To compute intra -
and interjudge agreement for the %SD, 20% of the speech samples were selected randomly. 
These samples were rerated by the first author and also by a trained clinical research 
assistant. The total percentage intra-observer and inter-observer agreement (Kearns, 1990) 
were 98% and 94%, respectively. 
JUDGMENT INSTRUMENT AND COLLECTION OF THE RATINGS 
In Fagel, van Herpt, and Boves (1983) a rating instrument is presented that allows one to 
obtain a fairly comprehensive description of the perceptual quality of both normal and 
slightly pathological speech samples. The instrument consists of 14 seven point bipolar 
semantic scales, that cover seven dimensions, five speech dimensions and two general 
evaluation dimensions. Of course, the latter two dimensions are not completely independent 
of the speech dimensions. Untrained listeners can score the instrument in about 45 seconds 
per speech sample. The study of Franken (1987a) used this instrument, extended with a 15th 
scale Unnatural < - > Natural, to describe the changes in the speech of stutterers before and 
after therapy. Although the usefulness of the instrument of Fagel et al. for describing general 
aspects of speech quality was confirmed, it appeared that the instrument lacked descriptive 
precision with respect to aspects that are most characteristic of disfluent speech. 
In the present study, we adapted the instrument to the description of disfluent speech. To 
that end we included four scales that seem especially relevant for the evaluation of disfluent 
speech before and after a fluency shaping therapy viz. Tense < - > Relaxed, Weak 
accentuation < - > Strong accentuation. Slurred < - > Precise, and Halting < - > Fluent. 
Because it was not desirable to increase the number of scales to be scored by the listeners 
(more scales require longer stimuli, which would result in a longer experiment for the 
listeners) a number of the original scales were dropped, viz. Ugly < - > Beautiful, Husky 
< - > Not husky, Broad < - > Cultured, and Dull < - > Clear. It can be argued that most 
of these scales pertain to aspects of the speech that are not supposed to be affected by the 
therapy; the scale Dragging < - > Brisk, that seemed relevant for (treated) disfluent speech, 
was removed because its wording suggested an attitudinal interpretation of the samples under 
evaluation. Despite the global and associative nature of the rating task we wanted the ratings 
to stay as closely as possible to the perceived physical properties of the speech. 
To prevent unwanted side-effects as a result of fatigue of the listeners, the 136 samples of 
about 45 seconds each were randomized and spliced on two tapes which shared 20 speech 
samples (the pre-, post-, and follow-up samples of four stutterers, plus both samples of four 
nonstutterers). Doing this, we ended up with two tapes of 78 experimental stimuli which 
were preceded by the same 10 practice stimuli. Of course, the listeners were not informed 
about the origin of the samples. One experimental tape was judged by a group of 24 listeners 
and the other one by a group of 22 listeners. All judges were first semester students of 
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logopedics, so that the listeners should be considered as almost naive with respect to the 
formal and technical aspects and terminology of speech science. The rating sessions were 
organized in the form of classroom sessions and replaced normally scheduled classes. 
RESULTS 
The reliability of the means of the ratings of the listeners was computed using the Ru-
coefficient (Asendorpf & Wallbott, 1979; Winer, 1971), and is shown in Table 2. As can be 
seen in this Table, the reliability values ranged from .84 to .97; these values are high enough 
to warrant the replacement of the ratings of the individual listeners by average ratings in all 
subsequent analyses. 
Table 2: Perceptual rating scales for untrained listeners, with their mean Reliability coefficients Ru, based on 
the judgments of two groups ofresp 24 (Ru-I) and 22 listeners (Ru-2) 
SCALE 
Low Pitch-High Pitch 
Slow-Quick 
Slovenly-Polished 
Flat-Expressive 
Shrill-Deep 
Soft-Loud 
Monotonous-Melodious 
Tense-Relaxed 
Weak Ace.-Strong Accentuation 
Unpleasant-Pleasant 
Slurred-Precise 
Fluent-Halting 
Weak-Powerful 
Unnatural-Natural 
Ru-1 
.95 
.95 
.90 
.95 
.93 
.84 
.96 
.96 
.90 
.95 
.94 
.96 
.88 
.97 
Ru-2 
.94 
.96 
.90 
.94 
.91 
.85 
.95 
.95 
.90 
.95 
.91 
.96 
.88 
.97 
The next operation consisted of the combination of the ratings of the two groups to a single 
set of scores. First, correlation coefficients were calculated between the scores of the 20 
items rated by both groups. These correlations proved to be extremely high (> .95 on all 
14 scales). Next, linear regression coefficients were computed for the scores of group #2 on 
the scores of group #1, separately for all scales, and used to transform the scores of group 
#2 to the same reference as group #1. Finally, the original scores of group #1 and the 
transformed scores of group #2 were merged. This was done to remove any differences in 
average scores that might have existed between the two groups of raters. For the stimuli 
rated by both groups the average of the ratings of the groups after transformation was taken. 
Table 3 displays the means and standard deviations of the judgments of the listeners on the 
14 global rating scales for the speech of the 32 stutterers in the three conditions (pre-, post-, 
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and six months follow-up therapy), and for the speech of the 20 nonstutterers. It can be seen 
that the judgments for the three conditions of the stutterers on nearly all rating scales show 
a V-shape, or inverted V-shape: a clear improvement or deterioration in the post-therapy 
condition, followed by a relapse or recovery in the follow-up therapy condition. Only two 
scales, viz. Unpleasant < - > Pleasant, and Unnatural < - > Natural show a small but steady 
improvement going from pre-therapy to follow-up therapy. The scores on the scale Slovenly 
< - > Polished do not change at all; this can be taken as a confirmation that scales referring 
to pronunciation quality can safely be omitted, because the therapy does not specifically 
address that aspect. 
To assess whether the speakers could be reliably classified as belonging to four different 
groups discriminant analysis (procedure Discriminant, SPSS, 1990) was employed. The direct 
method was followed; that is, the scores on all the 14 global rating scales entered the 
discriminant equation simultaneously. As a result of the analysis, three canonical discriminant 
functions were extracted. The significance level of the first two functions was < 0.001, and 
the significance level of the third discriminant function was 0.034. Thus, all three extracted 
functions were significant at the 5% level. The cumulative percentages of variance explained 
by the three functions were resp. 55.8%, 95.4%, and 100.0%. On the basis of the values of 
the three discriminant functions 80.15% of the stimuli could be classified correctly, as can 
be seen in Table 4. Perhaps the most important feature of the data in Table 4 is that no pre-
therapy stutterer is mistaken for a post-therapy stutterer; at the same time, no post-therapy 
stutterer is confused with pre-therapy stutterers. Thus, we may be confident that the therapy 
has had significant, consistent and specific effects on the speech of the clients. Moreover, 
because progress in target attainment was constantly monitored by trained clinicians during 
the complete therapy, there is no reason to believe that the changes in the clients' speech 
were different from the specific effects explicitly aimed at by the therapy. Thus, we may 
conclude that the Dutch version of the PFSP passes the test on the first level: it does reach 
its explicit goals. 
The next question is whether this overall difference between the four groups of speakers 
can be described in specific perceptual dimensions. The pooled within-groups correlations 
between the original variables and the three canonical discriminant functions are given in 
Table 5. The first discriminant function can be considered a Distorted speech dimension, with 
high correlations of the scales Halting < - > Fluent, Tense < - > Relaxed, and Unnatural < -
> Natural. The second function can be considered a Dynamics/prosody dimension, with high 
correlations of the scales Monotonous < - > Melodious, Flat < - > Expressive, and Weak 
accentuation < - > Strong accentuation. The third discriminant function, finally, can be 
characterized as a Voice dimension, with high correlations of the scales Soft < - > Loud, and 
Low pitch < - > High pitch. 
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Table 3: Group means and standard deviations (in parenthesis) on 14 perceptual rating scales on spontaneous 
speech samples in stutterers (ST) in pre-therapy, post-therapy, and follow-up condition and 
nonstutterers (NST) Nonstutterers were measured twice and the given values are mean values of both 
measurements 
RATING SCALES 
Low Pitch-High Pitch 
Slow-Quick 
Slovenly-Polished 
Flat-Expressive 
Shrill-Deep 
Soft Loud 
Monotonous-Melodious 
Tense-Relaxed 
Weak Ace.-Strong Accentuation 
Unpleasant-Pleasant 
Slurred-Precise 
Fluent-Halting 
Weak-Powerful 
Unnatural-Natural 
Pre 
3.67 
(.80) 
3.76 
(1.06) 
3.06 
(.42) 
3.37 
(.53) 
4.24 
(.67) 
4.14 
(.42) 
3.32 
(.57) 
2.38 
(.74) 
3.70 
(.35) 
2.80 
(.83) 
3.29 
(.80) 
5.81 
(.72) 
3.72 
(.34) 
2.74 
(.87) 
STUTTERERS 
Post 
3.10 
(.82) 
2.73 
(.80) 
3.35 
(.49) 
2.34 
(.64) 
4.71 
(.68) 
3.87 
(.29) 
2 20 
(.74) 
3.95 
(.58) 
2.94 
(.57) 
2.90 
(.88) 
3.97 
(.55) 
4.52 
(.58) 
3.18 
(.44) 
2.83 
(1.01) 
Follow-up 
3.77 
(.86) 
3.51 
(1.14) 
3.39 
(.62) 
3.15 
(.80) 
4.27 
(.68) 
3.94 
(.46) 
3.11 
(.87) 
3.21 
(1.05) 
3.46 
(.59) 
3.31 
(.90) 
3.82 
(.80) 
5.06 
(1.00) 
3.55 
(.60) 
3.35 
(1.12) 
NONSTUTTERERS 
3.89 
(.86) 
4.62 
(.61) 
3.93 
(.63) 
4.07 
(.63) 
4.24 
(.60) 
4.19 
(.36) 
4.18 
(.64) 
4.62 
(.41) 
4.20 
(.52) 
4.49 
(.62) 
4.63 
(.67) 
3.36 
(.46) 
4.13 
(.44) 
5.06 
(.50) 
A scatter plot of the individual stimuli and the group centroids of the four groups, viz. (1) 
the stutterers pre-therapy, (2) the stutterers post-therapy, (3) the stutterers six months follow-
up therapy and (4) the nonstutterers, based on the values of the first two canonical 
discriminant functions, is shown in Figure 1. It can be seen that the centroids for the 
stutterers move along a diagonal perpendicular to the position of the nonstutterers. Pre-
therapy, the stutterers differ particularly from the nonstutterers on the first, Distorted speech 
dimension, while there is only a relatively small difference between the stutterers and 
78 Chapter 5 
Table 4 Classification results of discriminant analysis on the ratings on all 14 rating scales, entered 
simultaneously Overall percentage of cases correctly classified ¡s 80 2% 
PREDICTED GROUP MEMBERSHIP 
ACTUAL GROUP 
1 2 3 4 
4 2 
12.5% 6.3% 
6 2 
18.8% 6.3% 
19 5 
59.4% 15.6% 
0 40 
0.0% 100% 
Table 5 Pooled withm-group correlations between rating scales and canonical discriminant functions for a 
group of 32 stutterers in three conditions (pre-, post-, and six months follow-up therapy) and a group 
of 20 nonslutterers For nonstutterers the data are based on the mean values of two separated 
measurements Scales are ordered by the magnitude of their conditions with the discriminant function 
to which they pertain 
SCALE 
Fluent - Halting 
Tense - Relaxed 
Unnatural - Natural 
Unpleasant - Pleasant 
Slurred - Precise 
Slovenly - Polished 
Monotonous - Melodious 
Flat - Expressive 
Weak Accentuation - Strong Accent. 
Weak - Powerful 
Slow - Quick 
Shrill - Deep 
Soft - Loud 
Low Pitch - High Pitch 
FUNC #1 
-0.85* 
0.74* 
0 67* 
0.53* 
0.45* 
0.38* 
0.38 
0 35 
0 33 
0.29 
0 30 
-0.02 
0.09 
0.07 
FUNC #2 
0.12 
-0.28 
0.31 
0.24 
-0 05 
0.04 
0.65* 
0.63* 
0.59* 
0.48* 
0.47* 
-0.23* 
0.23 
0.25 
FUNC #3 
0 02 
0.00 
0.27 
0.28 
0.16 
0.19 
0.02 
0.00 
-0.13 
-0.13 
-0.17 
-0.17 
-0 .31* 
0.27* 
nonstutterers on the second, Dynamics/prosody function. The latter result seems somewhat 
surprising, but it is not difficult to explain: the ratings on the scales pertaining to this 
function are most probably based on the relatively fluent portions of the speech, which are 
quite comparable to the speech of the nonstutterers. Post-therapy, the stutterers move 
considerably in the direction of the nonstutterers on the Distorted speech dimension, but the 
gain along this dimension is bought with an equally substantial loss along the 
Dynamics/prosody dimension. Actually, the distance between the centroid of the nonstutterers 
1 ST-Pre (32) 
2 ST-Post (32) 
3 ST-F-up (32) 
4 NST (40) 
26 
81.3% 
0 
0.0% 
5 
15 6% 
0 
0 0% 
0 
0.0% 
24 
75.0% 
3 
9.4% 
0 
0 0% 
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Figure I: Scatter phi of the individual stimuli and the group centroids of the 32 stutterers, (I) pre-
therapy (2) post-therapy fi) six months follow-up therapy, and (4) 20 nonstutterers The plot 
is based on the values of the first two canonical discriminant function's 
* = indicates a group centroid 
and the centroid of the post-therapy stutterers is as large as the distance between the centroids 
of the nonstutterers and the pre-therapy stutterers. The fact that the overall quality of the 
post-therapy speech has not improved with respect to the pre-therapy situation is reflected 
in similar scores on the scales Unpleasant < - > Pleasant (2.8 pre-therapy vs. 2.9 post-
therapy) and Unnatural < - > Natural (2.7 vs. 2.8). Compared to the post-therapy condition, 
the group centroid for the follow-up condition, on the other hand, has a slightly more 
negative value on the Distorted speech dimension, but a more positive value on the 
'Dynamics/prosody' dimension. Overall, its distance towards the centroid of the nonstutterers 
is considerably smaller. This is confirmed by clearly higher scores on the evaluation scales 
(3.31 on the scale Unpleasant < - > Pleasant, and 3.35 on the scale Unnatural < - > 
Natural). Thus, it appears that the final result of the therapy has not yet been reached at the 
moment the formal part of the therapy is finished. 
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DISCUSSION 
The results of our rating study show that the Dutch adaptation of the PFSP had clearly 
audible effects on the post-therapy speech of a group of severe stutterers. Post-therapy speech 
differs from pre-therapy speech in a number of ways, but perhaps the most striking 
difference is that disfluencies are virtually absent. Thus, the program can be considered as 
an effective means to improve fluency. Moreover, it is also apparent that the speech keeps 
changing after the completion of the therapy: six months after therapy the speech differs 
perceptually from the post-therapy speech (and from the pre-therapy speech, for that matter). 
The fact that the therapy has specific effects on the stutterers' speech is nicely brought to 
light by the complete absence of confusions between pre-therapy and post-therapy items, in 
both directions. However, it is also clear that the speech of the treated stutterers is different 
from the speech of nonstutterers, irrespective of the moment of measurement. In this sense, 
the Dutch adaptation of the PFSP does not result in "completely normally fluent speech". 
This finding supports the findings of previous research (Ingham & Packman, 1978; Runyan 
& Adams, 1978, 1979; Runyan, Hames, & Prosek, 1982) that showed that listeners can 
distinguish the speech of treated stutterers from the speech of nonstutterers. 
An important limitation of the procedures used in most previous studies is that they could 
not reveal the precise nature of the perceived differences between the speech samples of the 
treated stutterers and nonstutterers. Moreover, few previous studies included pre-therapy 
speech samples of the stutterers, making it impossible to evaluate the post-treatment changes 
against the pre-therapy base line (Onslow & Ingham, 1987). Our procedure remedies both 
shortcomings. The elaborate rating instrument used in the present investigation yields a fairly 
precise picture of the differences between normal speech and post-therapy speech. In 
addition, an equally precise description of the differences between pre- and post-therapy 
speech is now available. 
The pre-therapy speech differs from normally fluent speech by the presence of a large 
number of disfluencies (see Table 1). In our ratings this is reflected by high scores on the 
Distorted speech dimension (on which the normal speakers naturally have very low scores). 
Post-therapy the stutterers' scores on the Distorted speech dimension are just about as low 
as those of the normal speakers. This is in line with the fact that the post-therapy speech is 
essentially stutter-free. It is important to realize that this improvement is brought to light by 
untrained listeners, not just by clinicians who count technical disfluencies. Thus it is safe to 
assume that the post-therapy speech has moved towards an improved, less abnormal 
articulation. 
However, the post-therapy improvement on the Distorted speech dimension has been 
achieved at the cost of a very salient shift towards the negative extreme of the Dynamics/-
prosody dimension. As mentioned before, the net effect of the improvement along the 
Distorted speech dimension and the simultaneous deterioration on the Dynamics/prosody 
Perceptual Evaluation of the Speech Before and After Fluency Shaping Stuttering Therapy 81 
dimension is that the post-therapy stutterers have not moved closer to the nonstutterers than 
the pre-therapy stutterers. The result that overall the improvement of speech quality is almost 
negligible could also have been obtained if we had used only a naturalness scale: the group 
averages of the scores on the scale Unnatural < - > Natural are not significantly different 
pre- and post-therapy. However, a single naturalness scale would not have been able to shed 
light on the causes of the lack of improvement, in the presence of substantial and consistent 
changes in the speech resulting from the therapy. A similar argument applies for the 
description and explanation of the follow-up therapy condition: a naturalness scale would 
have shown that now there is significant improvement, but it would have failed to show that 
this improvement is due to recovery of speech dynamics, even if that goes at the cost of a 
slight increase of the number of disfluencies. 
The results of the present study confirm the finding of Franken (1987a) that the speech 
keeps changing in the six months period following the end of the formal therapy. Due to the 
decision to present the data mainly in terms of group averages it is difficult to see whether 
the changes during this period are consistent. The data in the confusion matrix as well as the 
standard deviations in Table 3 suggest that some clients keep improving their speech, while 
others relapse to the pre-therapy level. It is not yet clear what the major causes of such 
different developments might be. We expect that an analysis of the correlation between the 
attitude towards their post-therapy speech and follow-up quality can help to explain the 
effects. Unfortunately, up to now no other studies seem to have included ratings of the 
speech quality follow-up therapy, so that comparisons with other results are not possible. In 
any case, the large differences between the ratings in the post- and follow-up therapy 
conditions found in the present study prove that therapy assessment can hardly be considered 
as comprehensive and valid if follow-up measurements are not included. 
A final issue that came up during the analysis of the results is the status of the concept of 
'completely normally fluent speech' as the decisive criterion for assessing therapy results; 
it might well be that the 'acceptability' of the resulting speech makes for a different but 
ecologically more valid criterion. Obviously, this issue has two possibly quite different 
aspects: the assessment of the community in which the stutterer lives, and the assessment of 
the stutterer himself. The issue of acceptability as compared to completely normal speech is 
especially important with cases of very severe stuttering. It is quite probable that the 
relatively slow and unexpressive speech resulting from a fluency shaping program is much 
more acceptable and much more effective in every day communication than the heavily 
stuttered pre-therapy speech. And if it appears that this type of speech is the best result that 
can be obtained with very severe stutterers whose problems are completely due to lack of 
speech motor control, then the result should not be downgraded, the more so if the type of 
speech allows effective speech communication in many situations. Fortunately, the issue of 
acceptability of treated stutterers' speech is amenable to empirical investigation. Presently, 
82 Chapter 5 
studies are under way in which we investigate the degree of acceptability of the speech of 
stutterers before and after therapy for a number of social functions. In these studies; the 
raters are again the listeners who confront the stutterers in these situations, but also a group 
of stutterers. By analyzing the responses of the treated clients before and after therapy on a 
set of questionnaires, we intend to further investigate the problem from the point of view of 
the treated stutterers themselves. 
It must be recalled that our results are obtained with a group of selected stutterers. Not 
only were almost all clients rated as severe stutterers, they were carefully selected to assure 
that their problems were basically physiological in nature. This choice of clients may have 
affected the outcome. It is quite possible that the group of clients studied in this investigation 
is exactly the group who need most conscious control to overcome their problems in speech 
production. If this is true, it is only natural to expect that these subjects must strictly adhere 
to the literal target behaviors, with all attendant consequences, including the unwanted ones. 
Less severe stutterers, or stutterers for whom the speech physiology problems are less 
dominant, might well be able to relax the target behaviors by the end of the formal therapy 
period and then produce speech with a Dynamics/prosody rating much closer to normal. We 
intend to investigate this issue by repeating the ratings before, after and follow-up therapy 
with a number of groups of treated U.S. stutterers that better reflect the 'average' stutterer. 
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CHAPTER 6 
PROSODIC FEATURES 
IN THE SPEECH OF POST-THERAPY STUTTERERS 
COMPARED WITH THE SPEECH OF NONSTUTTERERS 
Franken, M С, Boves, L , Peters, H F M , and Webster, R L. 
In H F M Peters, W Hulstijn, ά С W Starkweather (Eds ), Speech motor control and stuttering, 
{pp 527-534), 1991 Amsterdam Elsevier Science Publishers 
INTRODUCTION 
The environment calls a stutterer 'a stutterer' because of certain specific speech 
characteristics. When speech includes stuttering, it will be judged as 'less normal, less 
natural' than the speech of nonstutterers (Franken, Boves, Peters, & Webster, 1988). It is 
not sure, however, that disfluencies are the only cause of the lack of naturalness. Wendahl 
and Cole (1961) concluded that speech of stutterers from which obvious disfluencies had been 
removed, could be easily differentiated from the speech of nonstutterers. Attempting to 
replicate the results of Wendahl and Cole but using an alternative method of data analysis, 
however, Young (1964) found that their conclusion could not be warranted "at present or on 
the basis of available evidence". In 1972, Few and Lingwall showed that 10-second samples 
of fluent speech of 14 stutterers were not recognized as a having been spoken by a stutterer 
by the general public, the people he or she has to deal with in everyday life, regardless of 
all anomalies that might remain in the speech, such as abrupt voice onsets, pressed 
phonation, fast and somewhat irregular articulatory gestures, etc. However, all of these 
"abnormal" features also occur in the speech of nonstutterers, at least occasionally. 
Therefore, only trained clinicians will interpret these additional features as possibly linked 
to abnormal speech. So it seems that samples of untreated speech without stuttering can be 
undiscernible from speech of nonstutterers, at least for untrained listeners. 
Stutterers cannot speak without stuttering all the time, however, and therefore many 
stutterers go into therapy, hoping that they will reach the stage where they are sufficiently 
fluent so that they are no longer recognizable as a stutterer. Many therapies succeed in 
shaping their speech in such a way that stutterings become relatively rare. Ingham and 
Packman (1978) found that the stutterfree, spontaneous post-treatment speech of a group of 
stutterers was not significantly different from the speech of normal speakers when assessed 
by (different groups of) listeners on certain features of speech behavior (prosody, rate, 
fluency, naturalness). Under forced choice conditions, however, the samples of the stutterers 
received significantly fewer "normal speaker" judgments. Discussing these results, Ingham 
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and Packman concluded that an individual's sample could not be "confidently described as 
the speech of a stutterer or a normal speaker" (p.71). In contrast, Runyan and his co-workers 
(1978, 1979, 1982) showed quite convincingly that speech samples of treated stutterers can 
still be discriminated from a group of normal speakers, both by trained and by untrained 
listeners, regardless of the fact that all disfluencies were edited out. The speech samples were 
provided by leading scientists/therapists working on fluency shaping as well as on stuttering 
modification therapies. Apparently, post-therapy speech may contain new characteristics that 
are not immediately associated with stuttering, but that nevertheless are considered as 
non-normal. 
If the goal of stuttering therapy is to "restore or increase the stutterer's ability to speak 
normally in any situation" (Speech Foundation of America, 1960, p. 13), in other words, to 
rum the stutterer into a speaker who cannot be recognized as 'special' in a group of 
nonstutterers, we cannot evade the conclusion that present day therapies are only partially 
successful. If the goal cited above is to be reached, we must improve our therapies, because 
it appears to be extremely difficult -if not virtually impossible- to reach the stage where 
post-therapy speech sounds completely "normal". In this context it is very important to 
investigate in which ways several aspects of the acoustic speech signal affect the overall 
perception of normalcy or naturalness. We expect that the result of such an investigation will 
enable us to come up with detailed and specific instructions and with exact examples of how 
the speech should be changed in the model that the therapist provides and how the stutterer's 
response should be shaped by the clinician towards normal speech. Hopefully, these specific 
and detailed instructions and models will achieve what a general instruction "to speak more 
naturally" cannot: viz. to improve the naturalness of the post-treatment speech (Ingham, 
Costello Ingham, Onslow, & Finn, 1989). Even if stutterers hear that their speech lacks 
naturalness and regardless of whether they can hear that their own production differs from 
that of the therapist, it is unlikely that they are able to determine exactly what causes the 
impression of unnaturalness. In such a situation it is even less likely that they will know how 
to improve the naturalness. 
Summarizing, at present we are able to offer stutterers a therapy by means of which they 
can become unrecognizable as a stutterer: many stutterers can be taught to speak without 
stuttering by exerting continuous and almost conscious control of the articulatory, laryngeal 
and respiratory gestures. But this therapy does not necessarily succeed in changing the 
stutterer into a speaker who sounds completely natural. It seems that the tight control affects 
some features that are important for the impression of 'natural speech', like intonation, 
dynamics, intensity, rhythm, speech rate. If we want to shape the speech of the stutterer 
towards more normal, natural sounding speech, preferably to the extent that he or she is no 
longer recognizable as a person with somewhat strange speaking habits, or, to begin with, 
towards speech that sounds acceptable in the ears of people they deal with in every day life, 
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we must begin by improving our own understanding of how features like rate and dynamics 
determine naturalness, to end up knowing how to change them. 
METHOD AND RESULTS 
Four severe male stutterers (mean age 32.4) were recorded just before and just after 
following a Dutch adaptation of the Precision Fluency Shaping Program (Webster, 1974). 
In both conditions each subject produced 20 utterances which they had first read silently, one 
at a time. Also two nonstutterers producing the same 20 utterances were recorded. All 
utterances that were used in this study were judged as perceptually fluent by two clinicians. 
The recordings were digitized and stored on computer disc. Fo and amplitude envelope 
were then computed and also filed on disc. Although it would have been straightforward to 
compute means and variances of Fo and amplitude, or to subject the data to an analysis of 
variance or any comparable statistical analysis procedure, we decided to restrict our analysis 
to a visual inspection of hardcopy displays of the oscillogram, the Fo-contour and the 
amplitude envelope. The reason for staying away from statistical analysis was our conviction 
that such an approach could not account for the really interesting aspects of the data, that it 
would not even bring those aspects to light. Moreover, some differences between the two 
groups were so obvious that no statistical test was needed to tell us that they were important. 
Examination of the oscillogram, the Fo-contour and the amplitude envelope showed that 
the post-therapy utterances of the stutterers were characterized by a much narrower Fo-range 
and a smoother amplitude envelope. The overall duration of the utterances was lengthened, 
and the voice onsets were particularly prolonged. This also showed up in the amplitude 
envelope where slopes were much less steep. Moreover, the range of the amplitude envelope 
seemed to be narrower and part of the intensity variation occurred at unexpected places. This 
is due to an intensity pattern that separates all syllables by slowly reducing the intensity level 
at the end of each syllable to almost zero and slowly increasing the level in the first part of 
the following syllable; this pattern reflects one of the target behaviors in the earlier stages 
of the therapy. Although these acoustic characteristics showed up in the speech of all 
stutterers, there was considerable difference between the four speakers as to which aspects 
were most salient in causing the unnatural quality. 
As an illustrative example, Figure 1 shows the oscillogram, the Fo-contour and the intensity 
envelope of one and the same utterance of one stutterer pre- and post-therapy and one 
nonstutterer. ((1) JD pre (2) JD post (3) MN) 
The results of the acoustic analysis of the speech samples do not allow us to predict how 
this speech might be perceived by listeners. When a very well trained expert rater who was 
not informed about the identity of the speakers, made perceptual judgments of the 20 
utterances of the stutterers and nonstutterers, he found that the post-therapy speech of all four 
stutterers contained traces of the therapy speech targets, such as gentle voice onsets and 
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Figure 1: Fo-contour and intensity envelope of the same utterance ("Aanpakken kan hij goed") of one 
stutterer JD pre- (A) and post-therapy (B), and of one nonstutterer MN (C) 
extremely controlled phonatory behavior, reduced co-articulation, especially across syllable 
boundaries, and overall reduced rate. His judgments can be summarized by saying that the 
post-therapy speech of the four stutterers lacked variation in prosody, although they achieved 
this monotony in different ways. 
Given that post-therapy speech was judged audibly different from normal speech by a very 
well trained rater, it is interesting to see if these differences have linguistic or communicative 
effects. Among others, prosodie information helps to differentiate between different sentence 
types by means of the intonation pattern and to distinguish between topic and comment, resp. 
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shared background knowledge between speaker and listener and new information. The 
supra-segmental information also helps to distinguish information that is relevant in the 
discourse between speaker and listener by means of contrastive stress (Baltaxe, 1984). 
Because the lack of "normal" ranges of supra-segmental features is most likely to affect 
the linguistically relevant distinction between stressed and unstressed syllables, we decided 
to investigate the perception of stressed syllables in the utterances by untrained listeners. 
The results of a judgment experiment with 21 untrained listeners showed that the 
post-therapy utterances contained fewer stressed syllables than the nonstutterers' utterances 
(cf. Table I). This is in line with our prediction that the often overly controlled and smooth 
post-therapy speech has fewer syllables that stand out among their neighbors due to a 
prominence lending pitch rise, a longer duration or a higher intensity level. Apparently the 
reduction in the prosodie parameters in the post-therapy speech is so large that it affects 
linguistically relevant features of the speech. 
Table I: Percentage of stressed syllables in 20 perceptually fluent utterances, according lo a 70%-criterion 
judgment of 21 listeners 
(A) for four stutterers post-therapy (B) for two nonstutterers 
(A) 
Stutterers 
%Syll. 
HN 20 
GB 6 
JD 15 
RG 15 
(B) 
Nonstutterers 
%Syll. 
PK 24 
MN 23 
DISCUSSION AND CONCLUSIONS 
The work just described showed that the post-therapy speech of four severe stutterers that 
underwent a Dutch adaptation of the Precision Fluency Shaping Program differed acoustically 
and perceptually from the speech of two nonstutterers, even if it contained no stuttering. 
More specifically, it was shown that the post-treatment speech of stutterers showed less 
prosodie variation. Less variation, acoustically, seemed associated with more monotony 
perceptually. In spite of the overall decrease in variation, additional variation in the 
amplitude envelope due to a disjunction of syllables occurred at places where listeners do not 
expect such variation. Against a common background of an overall decrease in prosodie 
variation, each of the four stutterers showed specific aspects that seemed to contribute more 
saliently to the decrease of expressiveness than others. Up to now we could not find 
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indications in the pre-therapy speech of the stutterers that could explain the "typical" 
post-therapy speech of each stutterer. 
Because of the combination of less variation in certain prosodie aspects and more variation 
in others, little insight may be expected from presently available automated acoustic 
measurements. Only a very large group of subjects might reveal subgroups between the 
stutterers. 
Severe stuttering is generally not acceptable, neither for stutterers, nor for the 
environment, which is impatient or does not know how to handle the interactive situation 
with a stutterer. Having followed a fluency shaping therapy, the stutterer can consciously 
control his speech gestures, which enables him to produce continuous speech. This 
improvement generally also leads to a higher rate of information transmission. But speech 
has other acoustic characteristics and functions than continuity, for instance prosodie 
variation. It will depend on the specific speaker and the specific listener whether the change 
of stuttering in controlled, continuous fluency with deviant prosody will be judged as better 
or worse than the stuttering itself. The advantages of stutterfree speech with reduced prosodie 
variation seem, among others, feeling of control for the stutterer, and higher speed of 
information transmission. Disadvantages of controlled stutterfree speech are, among others, 
reduced prosodie variation which might interfere with the linguistic and emotional function 
of the speech. When speaking with diminished prosodie variation, speakers may be less able 
to emphasize important or contrastive words or display needed emotional quality which may 
make it difficult for listeners to remain attentive. It can, however, be questioned whether 
severe stutterers have ever had the luxury of using these functions during the time before 
they learned to control their speaking behavior. But, according to our present insight in the 
problem of stuttering, we think it is an important aim of the work of clinicians and 
researchers to improve the therapeutic strategies that help stutterers to control their fluency 
in a way that is acceptable for themselves and for their environment and, even better, that 
makes it possible to cope with the behavioral part of the stuttering problem that can make 
them unrecognizable as stutterers. 
To increase our insight in how to shape the prosodie aspects that determine largely the 
post-therapy speech naturalness, we think it is useful and necessary to follow speech changes 
during the therapy process in a number of subjects, instead of only comparing pre- and post-
measures, in order to trace these changes. Besides this, we need a better insight in the mutual 
relations of prosodie qualities and their effect on perceptual naturalness, to determine which 
prosodie patterns, given a somewhat controlled, slower articulation, can "compensate" for 
somewhat slow articulation rates. Combining the two, we might ever become able to teach 
stutterers not only to control the continuity of their speech, but even to control it in a natural 
sounding way. 
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ABSTRACT 
The purpose of the present study was to develop and evaluate an instrument for assessing the communicative 
suitability of speech (ι e , the speaking situation-dependent adequacy of speech as judged by listeners) Listeners 
judged the suitability of speech of people who stutter (Λ/—10) at three stages ot treatment (before, immediately 
after, and si\ months after) and that of people who do not stutter (/V=I0, the latter serving as a reference) The 
listeners rated the suitability of the speech, using a ΙΟ-point scale, for 10 speaking situations which supposedly 
make different demands, with listeners consisting of three groups Unsophisticated listeners (/V=17), clinicians 
specializing in the treatment of stuttering (JV=17), and stuttering listeners (N=\l) Results indicate that the rating 
instrument can be scored reliably Analysis of variance for the ratings of the reference speakers showed that the 
factor "situation" had a significant effect on the suitability ratings, with more demanding situations receiving 
lower suitability scores than the less demanding ones Also, the speech of the people who stutter was judged 
significantly less suitable than the speech of the reference speakers Furthermore, unsophisticated listeners were 
considerably less tolerant in theirjudgments than clinicians and stuttering listeners Findings suggest that commu­
nicative suitability is a promising criterion to further investigate, especially as it may apply to the objective 
evaluation of treatment outcome for stuttering 
INTRODUCTION 
One of the main reasons that a person who stutters seeks treatment is that listeners hear 
him or her speak in a non-normally fluent fashion. Ideally, a treatment for stuttering helps 
a person who stutters learn to speak with more normally fluent speech, that is, in a manner 
which cannot be readily distinguished from average speakers In order to measure the extent 
to which speakers produce a normally fluent speech quality, a naturalness scale (Martin, 
Haroldson, & Triden, 1984) has been introduced. Several studies have demonstrated that 
spontaneously produced, (nearly) stutter-free post-treatment speech sounds relatively 
unnatural (Franken, Boves, Peters, & Webster, 1992; Ingham, Gow, & Costello, 1985; 
Ingham, Martin, Haroldson, Onslow, & Leney, 1985; Onslow, Hayes, Hutchins, & 
Newman, 1992; Runyan, Bell, & Prosek, 1990). Franken et al. (1992) found that 
extemporaneous post-treatment speech, resulting from fluency-shaping therapy, sounded as 
unnatural as pre-treatment speech. Follow-up speech, recorded six months after treatment, 
showed a slight improvement in naturalness. Furthermore, using reading passages as speech 
samples, Kalinowski, Noble, Armson, and Stuart (1994) found that the speech of people who 
stutter was judged even less natural after fluency-shaping therapy than before. Thus, 
evaluation outcome studies of various treatments for stuttering suggest that more often than 
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not the quality of the post-treatment speech falls short of the "ideal" (i.e., speech that is not 
easily distinguished from speech produced by average speakers). 
The naturalness scales used in the studies referred to above were all 7- or 9-point equal-
appearing interval scales with one extreme defined as "highly natural" and the other extreme 
defined as "highly unnatural." From a psychometric point of view, equal-appearing interval 
scales rely on relatively abstract anchors, provided by the meaning of the terms used to label 
the extremes. It is well known that the actual meaning of the scale terms is determined to a 
considerable extent by the most (un)natural stimuli in the set to be rated (Boves, 1984). 
Often, raters are provided with a number of training stimuli at the beginning of the 
experiment, which double as indicators of the range of qualities within the experimental 
stimuli to be judged. Ratings on equal-appearing interval scales allow one to position stimuli 
relative to each other, and therefore to conclude that stimulus "x" is more "natural" than 
stimulus "y." However, when evaluating treatment outcome, one would like to be able to go 
a step further: One would also like to be able to determine whether the speech resulting from 
a treatment is sufficiently natural, so that it can be considered to fall somewhere in the 
distribution of normal speakers. 
When requested to assess whether some stimulus is sufficiently "x," the scale extremes are 
no longer the major anchors, as with equal appearing interval scales. Instead, the scale 
position indicating the caesura from insufficient to sufficient becomes the anchor point. In 
addition, when making judgments of sufficiency, the judge has to know: "sufficient for 
what?" For instance, a term paper that would deserve an A in high school might be worth 
a D in graduate school. In the case of judging the sufficiency of speech quality, the judge has 
to know under what or for which speaking condition or situation he needs to judge 
"sufficiency." 
Sociolinguistic research in the United States (Labov, 1972), Britain (Trudgill, 1974), and 
the Netherlands (Brouwer, 1989) indicates that norms applied to speech are stricter as the 
speaking situation becomes more formal. Also, when speaking situations emphasize 
information transmission, speech should be more precise and more standard. Apparently, 
different situations place different demands on the speech. That is, the type of speech that 
may be acceptable in the privacy of one's home differs from what is allowed or expected in 
the public domain with listeners unknown to the speaker. Thus, one might reasonably assume 
that perceptual judgments of suitability of speech resulting from a treatment will also depend 
on the specific speaking situation in which the speech is to be used. 
Moreover, the 7- or 9-point naturalness scale is not only a relative and abstract evaluation 
scale, it is also a very global scale (Conture & Wolk, 1990), which is sensitive to many 
different kinds of deviations from an ideal standard. Thus, the naturalness scale is also 
sensitive to deviations which do not seem relevant when evaluating speech resulting from 
stuttering treatment. For instance, Onslow, Adams and Ingham (1992) pointed out that 
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regional accents or dialectal coloring of speech samples may act as a possible confounding 
factor in judging the naturalness of speech Language errors may also confound naturalness 
judgments Yet, speech with a regional accent coloring and with some non-grammatical 
constructions may be perfectly suitable for communicating in many normal daily life 
situations (Costello Ingham, personal communication August 1994) 
In attempts to minimize the psychometric limitations of the naturalness scale when 
evaluating results of speech therapy, we propose the concept of communicative suitability 
which we will define, for the purposes of this study, as the adequacy of the speech relative 
to the speaking situation as judged by listeners We attempted to operationalize this concept 
in the form of the 10-point scale which is commonly used in the Dutch school system For 
Dutch adults this scale has clear meanings for all eight intermediate values A set of 
situations was selected, ranging from low communicative demands to highly-demanding, by 
choosing 10 specific speaking situations in which the setting (private or public), the number 
of listeners (single or multiple), and the relation between speaker and listener (known or 
unknown) were varied (Biber, 1995) Listeners were asked to judge the suitability of speech 
samples for use in those 10 speaking situations For instance, listeners rated the suitability 
of a speech sample for asking directions to a stranger 
The main purpose of our study was to develop and evaluate a rating instrument to measure 
the communicative suitability of the speech of people who stutter, before and after treatment 
A new rating instrument cannot be appropriately used until a number of basic features have 
been established For the "suitability scale" to be readily used, it must first of all be proved 
that ratings are reliable Furthermore, we would have little trust in the instrument (and 
maybe even the concept of communicative suitability which it intends to measure) if it did 
not show that speech samples rated as marginally suitable for low demanding situations are 
even less suitable for more demanding situations Finally, we would require that the 
instrument differentiates atypical fluent speech from typical fluent speech 
The communicative suitability of speech can be judged by many different listener groups 
In the case of speech produced by stutterers who have received treatment, three groups seem 
to be especially relevant, viz the unsophisticated persons who are likely to confront the 
clients in daily life, clinicians specializing in stuttering, and people who stutter Judgments 
of clinicians specializing in stuttering should be considered, since their assessments of 
stutterers' speech play an essential role in the therapy process If people who stutter judge 
other stutterers' post-treatment speech insufficiently suitable for their own communicative 
needs, then one must seriously reckon with the possibility that they will decline the 
opportunity to use such treated speech m their daily lives Unsophisticated listeners act as a 
reference group, unaffected by specialized knowledge of speech disfluencies or specific 
emotional reactions to disfluencies If it would appear that unsophisticated listeners judge the 
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speech of people who stutter(ed) differently from clinicians or stuttering listeners, that 
information should be accounted for in assessing treatment results. 
In summary, this study has two major goals. First, we want to investigate the viability of 
the newly proposed "communicative suitability" scale. To accomplish this goal we will 
investigate the reliability of the scores, the difference in scores between low-demand and 
high-demand communicative situations as well as the difference in scores for pre-treatment, 
post-treatment and follow-up treatment speech of people who stutter(ed) and non-stuttering 
reference speakers. The second goal is to investigate whether suitability scores depend on the 
group of judges who rate speech samples. Specifically, we want to investigate whether 
unsophisticated listeners behave differently from clinicians specialized in stuttering and people 
who stutter. 
METHOD 
SPEAKERS 
Speakers were 10 men who stutter {M = 23.7 years, ranging from 15.8 to 39.3 years) and 
10 men who do not stutter (M = 27.2 years, ranging from 17.2 to 40.3 years). The 20 
speakers were selected from a larger group of 32 stutterers and 20 nonstutterers previously 
described (Franken et al., 1992). The 10 persons who stutter were selected randomly. Most 
had a regional accent from the South-East or South of the Netherlands. All men who stutter 
participated in the Dutch adaptation of the Precision Fluency Shaping Program (PFSP) 
developed by Webster (1974, 1979, 1980a, 1980b). PFSP can be characterized as a fluency-
shaping therapy (Peters & Guitar, 1991). PFSP represents a tightly structured speech motor 
training program requiring about 120 treatment hours of client participation, from beginning 
to end. The 10 men who do not stutter were matched with the 10 stutterers for sex, age, 
educational background, and regional accent. The 10 men who stutter were recorded three 
times: Pre-treatment, immediately following treatment ("post-treatment") and six months after 
treatment ("follow-up treatment"). The 10 men who do not stutter were recorded during a 
single session. The nonstutterers served both as "distractors" in the judgment experiment 
(i.e., their samples were used to reduce the chance that the listeners would notice the 
repeated presentation of the same stutterers) and as reference speakers. 
SPEECH 
Stimuli for the judgment experiment were selected from a semi-spontaneous speech task 
in which speakers summarized and commented upon a newspaper article for about five 
minutes. Stutterers were recorded in the clinic pre-treatment, post-treatment, and six months 
follow-up treatment, each time commenting on a different topic. Within a condition (e.g., 
pre-treatment) different topics were used for different subjects. Nonstutterers were recorded 
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commenting on two topics in a quiet room (most of them also in the clinic, a few in the 
school they attended). The signal/noise ratio for all audio-recordings was perceptually 
acceptable and there was no audible difference between the recordings made in the clinic or 
the school. 
Stimulus material selected consisted of fragments of about 45 seconds following the first 
30 seconds of a recording, starting with a new utterance. The fluency of all speech samples 
used in this experiment was evaluated by the first author. In doing so, normal speech 
disfluencies were distinguished from stutter-like disfluencies. For the 10 stuttering subjects 
the mean percentage of all speech disfluencies (normal plus stutter-like) was 22.5 (sd = 9.4) 
pre-treatment, 5.6 (sd = 2.8) post-treatment, and 12.7 (sd = 10.0) six months follow-up 
treatment. The mean percentages of stutter-like disfluencies for the 10 stutterers are 20.0 (sd 
= 10.7) pre-treatment, 3.4 (sd = 3.0) post-treatment, and 8.6 (sd = 6.0) six months follow-
up treatment. The mean percentages of all speech disfluencies for the nonstutterers were 2.2 
(sd = 1.8; first recording) and 2.1 (sd = 2.6; second recording). The mean percentage of 
stutter-like disfluencies for the nonstutterers of the first recording was 1.0 (sd = 1.0), and 
of the second recording 0.9 (sd = .9). From these data it can be seen that on the average the 
two groups show equal proportions of normal disfluencies; also, it can be seen that 
nonstutterers do occasionally produce disfluencies that would be considered as stutter-like 
(e.g., a short block introducing a sentence revision). 
So, the total number of stimuli judged was 50 (10 stutterers X 3 recordings + 10 
nonstutterers X 2 recordings). The 50 stimuli were placed in two random orders, separated 
by 5 s interstimulus intervals. The experimental stimuli were preceded by five practice 
stimuli. In subsequent data analysis of communicative suitability and acceptability ratings, 
only one, randomly selected recording of each nonstutterer was used, which means that the 
ratings of 40 stimuli (10 stutterers X 3 recordings + 10 nonstutterers) were analyzed in order 
to simplify statistical processing of the data. 
LISTENERS 
Stimuli were presented freefield via a Revox A77 tape recorder and a pair of good quality 
loudspeakers to three groups of listeners (N= 17 per group). Within each group, each listener 
was randomly assigned to one of the two stimulus orders. The three listener groups were (a) 
a sample of adult (8 men, 9 women), unsophisticated listeners, that is, 17 members of a 
chorus, who do not stutter, and varied in educational background; (b) "trained" listeners, that 
is, clinicians specializing in stuttering (6 men, 11 women) who were members of the Dutch 
Organization for Stuttering Therapy; (c) "stuttering" listeners, that is, adults who stutter (12 
men, 5 women) and who were all involved in a type of group treatment which can be 
characterized as a stuttering modification therapy (Peters & Guitar, 1991) named "Stichting 
Stottertherapie Dœtinchemse Methode". All listeners served as unpaid volunteers. 
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RATING SCALES 
The 51 listeners judged the communicative suitability of the stimuli on 10 scales that refer 
to specific speaking situations which supposedly make different demands. Point of departure 
in creating a set of situations which should differ in terms of communicative demands was 
formed by the results of sociolinguistic research (Biber, 1995). In sociolinguistic theory a 
number of factors (dimensions) are distinguished that affect the demands or the formality of 
a communication situation. The three most important factors are: (a) The setting where the 
communication takes place (private vs. public domain), (b) the number of persons spoken to 
(single conversational partner vs. multiple conversational partners), and (c) the relation to 
the person(s) spoken to (known conversational partner(s) vs. unknown conversational 
partner(s)). The third factor includes aspects of emotional bonding, that is, the likelihood that 
the speaker has some kind of emotional bond with a known person is rather high. 
The true dimensionality of the communication situation space is not known; although the 
three factors mentioned above are believed to be the most important ones, they may not 
cover the complete space. At the same time it is not guaranteed that the factors we included 
are orthogonal, let alone orthonormal (in other words, we do not know whether the factors 
are really independent and equally important). Yet, we decided that it was possible to define 
five global situations, which supposedly span a continuum from least demanding to most 
demanding. Communication in a private environment with a single person who is known to 
the speaker was considered least demanding. Speaking in public to a large number of 
unknown listeners was considered most demanding. The intermediate situations were defined 
by varying the position along the three dimensions. Since we wanted to use two specific 
communicative contexts (one stressing the social function of speech and the other stressing 
information transfer) in each of the five global situations, we ended up with ten 
communicative contexts. This was the maximum number of contexts we considered feasible 
for rating in this experiment. Table 1 shows the five pairs of speaking situations that were 
included in the experiment. 
Listeners judged the suitability of each speech sample for use in each of the 10 speaking 
situations on the 10 point suitability scale, keeping in mind the grading scale that is 
commonly used in the Dutch educational system. To prevent any possible confusion, the 
meaning of all 10 points was explicitly explained in the scoring instructions (1: very bad; 2: 
bad; 3: moderate; 4: insufficient; 5: just insufficient; 6: just sufficient; 7: amply sufficient; 
8: good; 9: very good; 10: excellent). Therefore, the scale can be considered an anchored 
10-point scale, allowing interpretation of the judgments of communicative suitability in 
absolute terms. Order of presentation of the 10 situations to be rated was random and 
changed every 10 stimuli. 
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Table I: Five pairs of speaking situations combining different +/- values of private, single and known 
Situations #1 and #2 are Low Demanding, and situations #9 and MIO are Highly Demanding 
Low Demanding 
+ private, + single. + known | 
1. talking about everyday events with a friend | 
2. telling a housemate about one's new job | 
+ private. - single. + known | 
3. chatting with housemates during a party game | 
4. giving a speech at a family celebration | 
- private. + single. + known | 
5. making conversation with a friend in the train | 
6. ordering bread from the baker around the corner | 
- private, + single, - known | 
7. getting into contact with a stranger on the bus | 
8. asking a bypasser for directions | 
- private. - single. - known | 
9. instructing a group at a dancing school | 
10. giving a lecture to a newly founded professional association | 
Highly Demanding 
SCORING PROCEDURE 
Listeners rated the scales while listening to the 45 second stimuli, so, on the average, 
listeners had about four seconds to rate each scale. The total experiment took about one hour. 
Before the scoring session started the 10 situations were explained to the listeners. In order 
to do that, they were asked to rate the suitability of their own speech for each of the 
situations. Moreover, listeners were instructed to pay attention only to how things were said, 
not to what was said. In this way we intended to focus the assessment on speech quality and 
guide it away from other, possibly interfering linguistic characteristics that might affect 
communicative suitability. 
RESULTS 
From previous experiments with ratings of large numbers of speech stimuli it has appeared 
that effects of offering the stimuli in different orders are negligible. Therefore, we decided 
to collapse the scores of the two orders of presentation from the outset. 
Table 2 shows the mean ratings and standard deviations for the 10 speaking situations, the 
four speaker groups (10 stuttering speakers pre-, post-, and six months follow-up treatment 
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and 10 reference speakers) and the three listener groups (unsophisticated listeners, clinicians 
and stuttering listeners). The table should allow the reader to obtain an impression of the 
ranges spanned by the scores. 
Table 2: Means and (m Italia) standard deviations of suitability ratings for three listener groups (unsophisti-
cated listeners, clinicians and stuttering listeners) and four speaker groups (people who stutter pre-, 
post-, and six months follow-up treatment, and reference speakers), for each of 10 speaking situations 
separately (number in first column) as well as averaged over the 10 situations (av ¡n first column) 
For a detailed description see text, for the meaning of the numbers of the speaking situations, see 
Table I 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
av 
unsophisticated listeners 
pre 
4.4 
2.0 
4.2 
1.8 
4.1 
1.8 
2.4 
1.7 
3.9 
1.8 
3.9 
2.0 
3.1 
1.7 
3.4 
2.0 
1.8 
1.3 
1.9 
1.4 
3.3 
2.0 
post 
4.9 
1.7 
4.6 
1.7 
4.6 
1.6 
3.1 
1.8 
4.6 
1.7 
4.8 
1.8 
3.8 
1.6 
4.3 
1.8 
2.1 
1.5 
2.1 
1.5 
3.9 
2.0 
f-up 
5.6 
2.0 
5.4 
2.0 
5.4 
1.9 
3.6 
2.3 
5 2 
2.0 
5.4 
2.2 
4.4 
2.1 
5.0 
2.1 
2.9 
2.3 
3.1 
2.3 
4.6 
2.4 
ref 
7.4 
1.2 
7.0 
1.4 
7.0 
1.5 
5.9 
2.1 
7.0 
1.3 
7.1 
1.4 
6.6 
1.5 
6.8 
1.5 
4.8 
2.2 
4.9 
2.3 
6.4 
1.9 
pre 
5.9 
2.0 
5.6 
2.0 
5.6 
2.0 
3.1 
/ .5 
5.4 
1.8 
5.1 
2 . / 
4.6 
1.8 
4.9 
2.1 
2.4 
/ .7 
2.3 
1.6 
4.5 
2 3 
clinic 
post 
6.7 
1.9 
6.3 
;.s 
6.2 
1.8 
4.0 
/.β 
6.2 
1.7 
6.4 
/.6 
5.6 
Λ 7 
6.2 
1.7 
3.0 
;.э 
3.1 
1.8 
5.4 
2.2 
lans 
f-up 
6.7 
1.8 
6.4 
7.S 
6.4 
1.9 
4.2 
2.0 
6.3 
7.7 
6.3 
1.9 
5.6 
7.S 
6.0 
1.9 
3.4 
2.7 
3.2 
2.7 
5.4 
2.3 
ref 
8.3 
1.4 
7.9 
1.5 
7.9 
1.5 
6.6 
2.2 
7.9 
7.4 
8.0 
1.4 
7.6 
1.6 
7.8 
1.5 
5.4 
2.5 
5.6 
2.4 
7.3 
2.0 
stuttering 
pre 
5.9 
2.7 
5.6 
2.1 
5.5 
2.2 
4.0 
2.2 
5.2 
2.0 
4.5 
2.2 
4.1 
2.2 
4.3 
2.0 
3.0 
2.0 
3.1 
1.9 
4.5 
2.3 
post 
6.6 
1.6 
6.5 
1.8 
6.4 
1.8 
5.1 
7.3 
6.2 
7.5 
5.7 
1.6 
5.2 
1.6 
5.6 
7.7 
3.9 
1.8 
4.0 
7.7 
5.5 
1.9 
listeners 
f-up 
6.8 
1.6 
6.5 
20 
6.6 
2.0 
5.3 
2.2 
6.5 
7.5 
5.9 
2.7 
5.4 
2.2 
5.7 
2.2 
4.2 
2.4 
4.4 
2.3 
5.7 
2.3 
ref 
8.2 
7.3 
8.2 
7.4 
8.1 
7.2 
7.5 
7.7 
8.1 
7.2 
7.7 
7.3 
7.6 
7.4 
7.8 
7.4 
6.9 
7.7 
6.9 
1.9 
7.7 
7.5 
Table 2 illustrates the differences between the speaking situations, the listener groups, and 
the speaker groups. For instance, post-treatment speech is judged sufficiently suitable for 
talking about everyday events with a friend (situation #1) by the clinicians and stuttering 
listeners, but not by the unsophisticated listeners. Post-treatment speech is definitely 
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insufficient for instructing a group at a dancing school (situation #9) for all three listener 
groups. Overall ratings for the people who stutter increase, going from pre-treatment, to 
post-treatment, to six months follow-up treatment speech; but they remain much lower than 
the ratings for the reference speakers. 
We will now address the research questions formulated in the Introduction. First, we will 
investigate the basic psychometric properties of the new instrument. We will do that by 
addressing a number of issues, including the reliability of the scores, the differences in scores 
between putative low- and high demand situations and the difference between the scores for 
the men who stutter at the three moments in time compared to the scores for the reference 
speakers. Finally, we will investigate differences between ratings by the three listener groups. 
RELIABILITY OF LISTENER JUDGMENTS 
Data analysis was based on the judgments of 40 stimuli, namely 30 recordings of 10 men 
who stutter at three different stages of treatment and 10 recordings of 10 men who do not 
stutter. Reliability of listener judgments was assessed, separately for the 10 scales and the 
three listener groups by means of Cronbach's alpha, which can be considered as the average 
correlation between the judgments of listeners, taking into account the number of raters. All 
alpha's exceeded .95, which is extremely high (Rietveld & Van Hout, 1993). To investigate 
the extent to which the alpha's were inflated by the large between-speaker differences, the 
alpha's were also computed separately for the 10 scales and the four speaker groups. All 
these alpha's exceeded .93. From these results it is safe to conclude that the scores are 
sufficiently reliable to warrant further statistical processing. 
RANKING OF THE 10 COMMUNICATION SITUATIONS 
Γη order to check whether the 10 communication situations used in our instrument do 
indeed span a continuum from low demand to high demand we analyzed the scores for the 
reference speakers. The hypothesis behind this procedure is that speech samples produced 
by an average group of normal speakers should obtain lower average ratings as the demands 
grow. To answer this question an analysis of variance (using BMDP8V - general mixed 
model) was applied to the ratings for the reference speakers, with the fixed factors situation 
(10 levels), and listener group (three levels), plus the random factor speaker (10 levels). The 
factor situation had a significant effect on the ratings [F(9, 81) = 87.45, ρ < 0.001, eta2 
37%]. In addition to the main effect for "situation" there was a significant interaction 
between situation and listener group [F(18, 162) = 19.56, ρ < 0.001, eta2 4%]. 
Table 3 shows the mean communicative suitability ratings for the reference speakers as a 
function of speaking situation. 
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Table 3: Mean communicative suitability ratings for reference speakers for 10 speaking situations (10-poinl 
scales), ordered from lowest to highest suitability. For the meaning of the situation Numbers, see 
Table I 
Speaking 
Mean sa 
5.7 
5.8 
6.7 
7.3 
7.5 
7.7 
7.7 
7.7 
7.7 
8.0 
2.2 
2.2 
2.0 
1.6 
1.5 
1.4 
1.4 
1.3 
1.4 
1.3 
It can be seen that the speech was judged least suitable for the most demanding situations 
#9 and #10 (speaking in public to a group of unknown listeners) and most suitable for the 
least demanding situations #1 and #2 (speaking to a friend in a private environment). The 
remaining pairs of situations received intermediate ratings. To investigate which differences 
between the 10 speaking situations were significant post-hoc analyses using Tukey's HSD test 
(Jaccard, Becker, & Wood, 1984) were carried out. They revealed that a substantial number 
of situations did not differ significantly from each other. Homogeneous subsets were: #9 and 
#10, and #4 on its own. Overlapping homogeneous subsets were: #7, #8 and #6; #8, #6, #3, 
#5, and #2, and finally, #3, #5, #2, and #1. 
Figure 1 shows the significant interaction between speaking situation and listener group 
regarding the reference speakers. In essence, the clinicians were relatively more strict in their 
judgments in the most demanding situations (i.e., situations #9, #10, and #4). In addition, 
the stuttering listeners judged relatively less strictly in these situations. 
DOES THE RATING INSTRUMENT DISCRIMINATE ATYPICALLY FROM TYPICALLY FLUENT 
SPEECH? 
For a rating instrument to be valid we would require that it is at least able to show 
significant differences between untreated stuttered speech and the speech of reference 
speakers. Since previous research has invariably shown that also post- and follow-up 
treatment speech differs quite audibly from reference speech we also expect the instrument 
to be able to distinguish the speech in these situations from reference speech. Lastly, we 
would expect that the instrument would bring to light differences between the three conditions 
for the speech of the persons who stutter. 
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Figure I: Interaction between speakingsituation and listener group (unsophisticated lisleners, clinicians, 
and stuttering listeners) for the speech of the reference speakers. Suitability ratings (10-point 
scales) for the 10 speaking situations. The 10 situations are ordered f rom low to highly 
demanding cf. the means for the reference speakers in Table 3. For the meaning of the 
speaking situations, see Table I. 
To investigate these issues three analyses of variance were carried out. The design for 
these analyses comprised the fixed factors situation (10 levels), speaker group (two levels), 
and listener group (three levels), plus the random factor speaker (10 levels). The results show 
that ratings for the speakers who stutter were significantly different from ratings for the 
reference speakers for pre-treatment [F(l, 18) = 41.21, ρ < 0.001, eta2 50%], post-
treatment [F(l, 18) = 37.51, ρ < 0.001, eta2 42%], and six months follow- up treatment 
[F(l, 18) = 15.04, ρ < 0.001, eta2 27%]. These findings confirm that raters judged samples 
from speakers who stutter significantly as less suitable than those samples produced by the 
reference speakers. 
The mean scores for the pre-treatment, post-treatment and six months follow- up treatment 
speakers, averaged over the 10 speaking situations and the three listener groups were 4.1, 
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Figure 2: Mean suitability ratings for the 10 speaking situations separately for the three moments of 
measurement of the stuttering speakers, and for the reference speakers. The 10 situations are 
ordered from low to highly demanding cf. the means for the reference speakers in Table 3. For 
the meaning of the speaking situations, see Table I. 
4.9, and 5.2, respectively. The mean score for the reference speakers was 7.2. Figure 2 
shows the suitability ratings for the 10 speaking situations separately for the three moments 
of measurement of the stuttering speakers and for the reference speakers. It can be seen that 
the pre-treatment speech of the persons who stutter is rated as insufficiently suitable for each 
of the 10 speaking situations, with their post-treatment and follow-up treatment speech both 
being judged to be slightly more suitable. Listeners appear to consider stuttering speakers' 
post-treatment and follow-up treatment speech (almost) suitable for low and medium 
demanding situations, but reject it for highly demanding situations. 
Stuttering and Communicative Suitability of Speech 105 
Do JUDGMENTS OF COMMUNICATIVE SUITABILITY DIFFER SIGNIFICANTLY BETWEEN 
UNSOPHISTICATED LISTENERS, CLINICIANS AND STUTTERING LISTENERS? 
To compare the judgments for the three moments of measurement for the stuttering 
speakers (pre-treatment, post-treatment and six months follow-up treatment) an analysis of 
variance was carried out, using a repeated measurements design with the fixed factors 
situation (10 levels), moment of measurement (three levels), and listener group (three levels), 
plus the random factor speaker (10 levels). For the stuttering speakers the factor listener 
group was highly significant [F(2, 18) = 107.58, ρ < 0.001, eta2 11%]. The mean ratings 
of the unsophisticated listeners, clinicians, and stuttering listeners for the stuttering speakers 
only were 3.9, 5.1 and 5.3, respectively. Post-hoc analyses using a Tukey HSD test revealed 
significant differences between the unsophisticated listeners and the clinicians, and between 
the unsophisticated listeners and the stuttering listeners. The clinicians and stuttering listeners 
did not differ significantly. 
In addition to the main effect of listener group, there was a significant interaction between 
listener group and situation [F(18, 162) = 39.38, ρ < 0.001, eta2 1.8%]. Figure 3 
graphically depicts this interaction for the speech of the stuttering speakers. A similar 
deviation from parallelism as in Figure 1 (for the reference speakers) can be observed: The 
clinicians were relatively more strict in most demanding situations (i.e., situations #9, #10, 
and #4). 
Thus, although clinicians and stuttering listeners seem to behave as a single group, the 
clinicians judge more strictly in the most demanding situations, both for the speech of the 
reference speakers and the speech of the stuttering speakers. Moreover, the speech of the 
reference speakers is judged relatively mildly by the stuttering listeners in the most 
demanding situations. 
DISCUSSION 
The aim of the present study was to assess whether a communicative suitability rating 
instrument could be used to meaningfully measure the suitability of the speech resulting from 
stuttering treatment for several speaking situations differing in demands. The present study 
measured the communicative suitability of the speech of people who stutter, before and after 
treatment, as well as the speech of people who do not stutter for use in 10 typical 
conversational situations. 
RELIABILITY OF LISTENER JUDGMENTS 
In this study evaluation reliability was computed using Cronbach's alpha. All alpha's 
exceeded .93, including those computed separately for the four speaker groups. Based on 
these findings, it seems safe to conclude that the listeners agreed to a high extent on the 
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Figure 3: Interaction between situation and listener group (unsophisticated listeners, clinicians, and 
stuttering listeners) for the speech of the speakers who stutter (including their pre-treatment, 
post-treatment and six months follow-up treatment measures). Suitability ratings (10-point 
scales) for the 10 speaking situations. The 10 situations are ordered from low to highly 
demanding cf. the means for the reference speakers in Table S. For the meaning of the 
speaking situations, see Table I. 
suitability of the experimental speech samples for various speaking situations. Thus, the 
listeners were able to carry out the rating task in a reliable and meaningful way. For the 
judgments of the clinicians it would be interesting to know whether the ratings are also stable 
over time. An experiment to investigate this issue is under preparation. 
SPEECH MATERIAL 
The present study was based on excerpts from monologues in which speakers summarized 
and commented on newspaper articles they had read. The speaking situations for which the 
suitability of the speech samples was be judged were varied in that they asked for 
(spontaneous) dialogues as well as (prepared) monologues, pertaining to a wide variety of 
Stuttering and Communicative Suitability of Speech 107 
topics, ranging from talking about one's job to ordering bread and giving a lecture. It is not 
clear to what extent this less than ideal matching impacted listener judgments. However, it 
is also not clear how the method can be improved. 
The "ideal" study in which situations and speech samples are exactly matched would 
require 10 speech samples for each speaker, one for each of the speaking situations under 
judgment. However, such a study would incur enormous methodological problems; firstly, 
it would be very expensive to make all necessary recordings; secondly, the samples are likely 
to differ substantially in many aspects, making comparison in terms of measurable 
characteristics of the speech very difficult if not impossible. In the instructions for the 
listeners it was carefully explained that they should imagine the situation and try to decide 
how suitable the type of speech represented by the samples would be in that situation. 
Previous studies have shown that ratings of speech quality are not affected significantly by 
the situation in which the speech has been produced (Onslow, Hayes, Hutchins, & Newman, 
1992). 
EFFECT OF SPEAKING SITUATIONS 
Listeners' judgments of the samples of the reference speakers support the basic assumption 
that there is a continuum of speaking situations which ranges from low demand on speech 
quality to (very) high demands: A speech quality which is just good enough for a low 
demanding situation is judged increasingly less suitable as the situation becomes more 
demanding. Thus, the idea of measuring the concept of "communicative suitability" is 
basically sound. The differences between the speaking situations correspond to differences 
in the strictness of norm application. The characteristics typical of formal speaking situations 
(e.g., importance of the message, listeners unfamiliar with the speaker [and his or her speech 
style], large physical distance between listeners and speaker, background noise, etc.) require 
speech that is sufficiently clearly and loudly enunciated, without deviant and unpredictable 
properties. Our findings support the notion that listeners expect conformation to standard 
norms with regard to outward appearance in formal situations. In a home situation, when 
speaking with friends, one can do as one pleases; however, outside the home, in the public 
domain, one has to act and talk according to generally accepted rules. 
Current findings show that five homogeneous subsets of situations (three of which were 
overlapping) could be discriminated for the reference speakers. These subsets of increasing 
level of speech demands do represent an underlying low to highly demanding continuum. 
Taking the overlap into account, our results suggest that one can meaningfully measure 
communicative suitability by using four levels of demands: 
(1) low demanding: "non-formal" 
(2) medium demanding: "somewhat formal" 
(3) highly demanding: "formal" 
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(4) very highly demanding: "very formal" 
The first, low demanding, non-formal level, comprises the subset of situations #1, #2, #5 
and #3. The second level, somewhat formal, comprises the subset of situations #7, #8 and 
#6. The third or formal level describes situation #4. The most demanding, fourth or very 
formal level describes the homogeneous subset of situations #9 and #10. Such an arrangement 
would eliminate the overlap between three (out of five) homogeneous subsets. 
Although our efforts to design a rating instrument for measuring communicative suitability 
of speech show promising results, we think that the current version of the instrument can be 
improved. First, it is not yet clear how many different levels of demands should be 
distinguished in treatment outcome evaluation; neither is it completely clear what the optimal 
dimensions of the continuum should be. In the present study, three aspects of speaking 
situation were varied, viz. setting (private vs. public), number of persons spoken to (single 
vs. multiple), and relation to the person spoken to (known vs. unknown). However, other 
aspects, such as age and sex of the speaker and the emotional relation between speaker and 
listener (i.e., factors other than the degree of formality of the situation) might also constitute 
relevant dimensions. To clarify the situation additional research is necessary. 
For the instrument in its present form (emphasizing formality) one may question whether 
highly demanding (formal) levels should be included in an instrument that is aimed at 
measuring quality of speech of people who stutter before and after treatment. We decided to 
include these situations in the present study in order to test the hypothesis that more 
demanding situations do indeed give rise to lower suitability scores, which clearly happened 
to be the case. This supports the soundness of the underlying concept. One should be very 
cautious, however, with including (very) formal situations in a "suitability instrument" 
intended for routine applications, because that might convey the (inappropriate) suggestion 
that the quality of post-treatment speech should be sufficient for these situations. Indeed, our 
findings show that even reference speakers are not always judged sufficiently suitable for 
very formal, public speaking situations (mean ratings 5.7 and 5.8 in situations #9 and #10, 
respectively). Speech fluency alone, while necessary, is not sufficient in (very) formal 
speaking situations. The speaker's verbal and cognitive abilities are probably also taken into 
account in making judgments whether somebody's speech is "sufficiently suitable." Stuttering 
treatments are aimed at improving fluency but typically neglect verbal and/or cognitive skills 
and development. It is beyond the scope of a stuttering treatment to demand that the post-
treatment speech of all people who stutter should be sufficiently suitable for (very) formal 
situations. 
DIFFERENCES BETWEEN ATYPICALLY AND TYPICALLY FLUENT SPEECH 
Listeners judged the samples from the speakers who stutter significantly less suitable than 
the samples of the reference speakers. The largest difference in judgment existed between 
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the reference speech and the pre-treatment speech. The mean judgments for the reference 
speech show that the listeners considered all reference speakers sufficiently suitable for non-
formal and somewhat formal speaking situations. The judgments for the pre-treatment speech 
of people who stutter, however, show that the untreated speech was judged as essentially 
unsuitable for all types of communicative functioning for all communication situations in our 
instrument. Thus, the data show that the current instrument can discriminate untreated, 
atypically fluent speech from typically fluent speech. 
The judgments for the treated speech are of special interest. The mean suitability values 
for post-treatment and follow-up treatment speech are higher than for pre-treatment speech, 
but the ratings of the speech in these two conditions are still significantly different from the 
reference speech. This difference cannot satisfactorily be explained by the fact that not all 
clients were completely fluent in the post- and follow-up treatment conditions. The 
percentages stutter-like disfluencies is 3 % in post-treatment samples, a proportion that does 
not differ from the proportion of stutter-like disfluencies in the speech of the control 
speakers, and 9% in six months follow-up. It is extremely unlikely that the percentage of 
stutter-like disfluencies dominated the overall suitability judgments, because the mean 
suitability ratings in the post-treatment condition was 4.9, while six months follow-up 
treatment the mean rating was 5.2. Thus, when the percentages of stutter-like disfluencies 
are relatively low, it seems more likely that other aspects of speech quality determine the 
suitability judgments. This seems the more so because the presence of stutter-like disfluencies 
in the speech of the reference speakers did not cause them to be judged as unsuitable for the 
less demanding communicative situations. 
NATURALNESS VERSUS SUITABILITY 
In the Introduction we argued that the concept "communicative suitability" is less global 
than naturalness. Can we use the present dataset to demonstrate that suitability and 
naturalness are conceptually different? The 10 speakers who stuttered in the present study 
were a subset of the 32 speakers from Franken et al. (1992). In that study a significant shift 
in speech naturalness between post- and six months follow-up treatment speech was 
established. On the other hand, post-treatment speech was judged equally natural as pre-
treatment speech. The mean naturalness ratings of the 10 speakers in this study are: Pre-
treatment 3.1 (sd = 0.72), post-treatment 3.3 (sd = 0.66), and follow-up treatment 4.0 (sd 
= 0.85). Thus, the major shift in speech naturalness occurs between post-treatment and 
follow-up treatment. The data of the present study show that on the average the post-
treatment speech was judged as more suitable than the pre-treatment speech, and that follow-
up treatment the suitability was better than post-treatment. The improvement in the suitability 
judgments for the treated speech is concentrated in the step from pre- to post-treatment. This 
trend is especially obvious in the scores of the clinicians and stuttering listeners. Listeners 
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seem to consider the controlled fluency and artificial speech technique rather unnatural 
(Franken et al., 1992). However, at the same time, they tend to accept it for non-formal 
speaking situations and almost accept it for somewhat formal speaking situations. On the 
other hand, listeners do consider the uncontrolled, severely stuttered speech unsuitable, 
regardless of the formality of the speaking situation. It is not yet completely clear why 
listeners judge the speech of stutterers who control their fluency by means of an audible, 
artificial speech technique more suitable, but not more natural than pre-treatment speech. 
Perhaps listeners feel more at ease with a speaker who controls his or her speech 
performance than with a speaker who stutters unpredictably. 
EFFECT OF LISTENER GROUP 
The third main factor, listener group, had a significant and meaningful effect on the 
suitability ratings for the stuttering speakers. The judgments of the unsophisticated listeners 
are (relatively) more severe than clinicians and stuttering listeners. Apparently, 
unsophisticated, nonstuttering listeners place higher demands upon the quality of speech than 
clinicians specialized in stuttering and persons who stutter. On the average, the difference 
is more than one point on the 10-point scale. This implies that persons who stutter and 
clinicians may judge a specific speech sample as communicatively suitable, whereas the 
"person in the street" has a different opinion. 
It should be noted that the therapies received by the speakers in the study and the stuttering 
judges are different. The judges in this study were taking part in a stuttering modification 
therapy, while the speakers under judgment had followed a fluency shaping therapy. It would 
be interesting to investigate whether judges who followed a fluency shaping therapy would 
react differently to the speech in the post- and follow-up treatment conditions. Different 
reactions towards pre-treatment and reference speech seem quite unlikely. 
We assume that the difference in rating behavior between the unsophisticated listeners and 
clinicians plus stuttering listeners can, at least partly, be explained by a difference in 
familiarity with atypically fluent speech. As a result of repeated exposure, speech of people 
who stutter may sound more familiar to clinicians specialized in stuttering and people who 
stutter than to unsophisticated listeners who do not stutter. Moreover, the milder judgment 
of the former two groups may be related to the fact that they know by experience how 
difficult it is to achieve and establish fluent speech production. And finally, both groups have 
learned that some speech disfluencies are normal. More research is needed to establish the 
importance of the discrepancies between the judgments of clinicians, stuttering listeners, and 
unsophisticated listeners. If the "man in the street" does indeed feel that clinicians and 
persons who stutter judge post-treatment speech too positive, this should eventually have 
consequences for the decision to consider a treatment completed and successful. 
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There was also a significant interaction between listener group and speaking situation: The 
clinicians judge relatively strict in the most demanding situations, both for the speech of the 
reference speakers and the speech of the stuttering speakers. In the most demanding 
situations, the clinicians move closer to the unsophisticated listeners. It could be that for the 
public use of speech clinicians take the point of view of outsiders into account. Another 
aspect of the interaction relates to the judgment of the reference speech by the stuttering 
listeners in the most demanding situations: This judgment appears to be relatively mild. This 
is encouraging, since it suggests that the unnatural character of post- and follow-up treatment 
speech may not be a very important factor for people who stutter to leam and actually 
employ artificial fluency enhancing techniques. 
CONCLUSIONS 
The present study aimed to evaluate an instrument to perceptually measure the adequacy 
of speech quality relative to the speaking situation, that is, communicative suitability. The 
following conclusions can be drawn. 
1. Communicative suitability ratings are reliable. Unsophisticated listeners, clinicians 
and stuttering listeners showed good agreement in judging the communicative 
suitability of speech samples from persons who stutter (recorded pre-treatment, post-
treatment and six months follow-up treatment) and from nonstuttering reference 
speakers. 
2. The concept of measuring listener judgments of "communicative suitability" seems 
basically sound. The data showed that speech qualities which are just good enough 
for low demanding situations are judged unsuitable for highly demanding situations. 
3. The instrument to measure communicative suitability herein described can 
discriminate speech from people who stutter from speech of nonstuttering, reference 
speakers. 
4. Distinguishing between non-formal, somewhat formal, formal and very formal 
speaking situations seems relevant when judging communicative suitability. 
5. Our data suggest that the "man in the street" is less tolerant in his judgments than 
clinicians specializing in stuttering and listeners who stutter. But in their judgments 
for the most demanding speaking situations the clinicians are relatively strict too; 
stuttering listeners are milder in their judgments than clinicians and unsophisticated 
listeners. 
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CHAPTER 8 
GENERAL DISCUSSION 
The Systematische Spraakreconstructie voor Stotteraars (SSvS), a comprehensive, intensive 
speech motor stuttering treatment program according to the "speak more fluently approach", 
was introduced in the Netherlands in 1981. This formed the motivation to perform the studies 
described in this thesis. At that time, there was strong controversy about introducing this 
program, because many Dutch stuttering specialists were skeptical about a therapy that 
focuses solely on the speech motor aspects of stuttering behavior, and completely ignores the 
cognitive and emotional aspects of the problem. Therefore, it was planned to carry out an 
outcome evaluation study to investigate the effects of this treatment program, parallel with 
the introduction of the SSvS in the Netherlands. 
Over the past 10 to 15 years, very few stuttering treatment outcome evaluation studies 
have been performed, despite apparent consensus about the clinical value of the assessment 
of stuttering treatments and new developments in various different treatment procedures. How 
can this be explained? A diversity of factors may have played a role. Ingham (1990, p. 91) 
stated: "The starting point for the current malaise in research on stuttering therapy" (i.e., 
very few data-based investigations regarding stuttering therapy, MCF) "must surely be the 
lack of agreement, and lack of research, on what is necessary in an adequate evaluation of 
stuttering therapy." Some efforts have been made to list the criteria that an adequate 
evaluation of stuttering treatment should fulfill (Bloodstein, 1987), but few of these criteria 
were derived from systematic research (Ingham, 1984). Another problem is that therapy 
evaluation studies designed on the basis of these criteria are very time-consuming and 
expensive. In addition, it is unclear how to operationalize specific criteria such as 
"spontaneity of speech", a feature which most clinicians believe is a necessary prerequisite 
to qualify speech as "normal fluent". The relative lack of evaluation studies may also be 
related to the development of a tendency for reviewers of papers submitted for publication 
in scientific journals to make extremely critical judgments of the methodology used in 
evaluation studies. Last but not least the self-interest of (some) clinicians may create 
resistance against developing more comprehensive stuttering treatment outcome measures. 
An obvious question is whether one can expect clinicians who are benefitting financially and 
socially from large numbers of participants in their therapy programs, to be eagerly awaiting 
the results of scientific evaluations that might demonstrate limited clinical benefit. With a 
continuous stream of people seeking a remedy for their speech impediment, it is likely that 
they reap as much advantage from a few successful, publicly-announced clients as from a 
great deal of obscurity. In this way there is still hope for new clients and the probability that 
they will enrol for the therapy is increased. 
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In order to determine the effects of the SSvS, 69 clients were selected to follow the 
program. Fifty-three out of these 69 clients could be followed until two years after they had 
completed the 120 hours of therapy. The speech measures used to assess the effects of the 
therapy included the percentage of Syllables Disfluent and the Number of Syllables/second 
while reading, holding a monologue and a dialogue; all speech used for the assessment of 
therapy results was recorded in the clinic. Also, a number of self-rating questionnaires were 
included among the evaluation instruments, in which the stutterers were asked to rate their 
own speech performance and attitudes. The effects of the SSvS on a number of specific 
aspects of speech quality were evaluated in a group of 32 clients for a period of six months 
after the completion of therapy. 
How should we judge the results of the SSvS in terms of changes in speech (quality) and 
in terms of the clients' subjective judgments? 
THE RESULTS OF THE SSVS 
A positive outcome of the SSvS observed two years after therapy completion is that the 
large majority of clients reported that they had found the treatment worthwhile and that their 
speech fluency had improved compared to the pre-treatment level. In general, both the self-
reports and percentages of Syllables Disfluent showed significant improvements compared 
to the pre-treatment levels. 
Yet, based on the results presented in this thesis, it must be concluded that the SSvS is 
definitely not an "ideal" stuttering therapy, because it cannot completely replace stuttered 
speech by stutter-free speech. Moreover, at two years follow-up, about one third of the 
clients reported that they were not satisfied with their speech fluency. Another important 
worrisome outcome of the SSvS concerned post-treatment speech quality. It was shown that 
post-treatment speech did not improve significantly in terms of naturalness and that it differed 
from the speech of nonstutterers regarding voice dynamics (intonation, stress, intensity, 
rhythm and speech rate). At six months follow-up, we found that voice dynamics had 
improved, but at the cost of articulation quality (i.e., an increased frequency of disfluencies). 
Given the results of this evaluation study, should the SSvS be maintained as a form of 
therapy for stutterers? The introduction of the SSvS in the Netherlands was motivated by the 
fact that treatments that were available in the early eighties were not entirely successful in 
reducing stuttering in all clients. Nearly all the subjects enrolled in the SSvS had been treated 
with (only) partial success or even completely unsuccessfully elsewhere. Although the SSvS 
is certainly not an "ideal" therapy, we believe that a comprehensive, intensive fluency 
shaping program deserves to be considered as a potential form of therapy for individual 
clients, despite the fact that not all subjects can be expected to show a favorable response and 
despite the obviously high relapse rate. 
General Discussion IIS 
IMPROVEMENTS OF THE SSVS PROCESS 
Yet, the SSvS should probably be improved, (and improvements are certainly possible) on 
a number of aspects. First, the relapse rate should be addressed. The data showed that 
relapse occurred mainly between the post-treatment assessment and six months follow-up. 
This finding illustrates one of the perennial, major stuttering therapy problems: Maintenance 
of treatment effects (Ingham, 1984), an area badly in need of therapy process research 
(Ingham, 1990). In addition, the drop-out rate was highest during this period. It is likely that 
the transition from 4-6 weeks of intensive training to sporadic contact with the clinician and 
group members was far too abrupt. Many current therapies stress the need for follow-up and 
maintenance programs. Systematic home practice, several return visits to the clinic, joining 
self-help groups and expanding social contacts after therapy, are among the important 
strategies to be worked out by clinician and client, in order to maintain the clinical gains 
after treatment has ended (Boberg & Webster, 1990). 
Next, it can be questioned whether continuous monitoring of the speech targets that were 
learned, should be maintained as a treatment goal. The idea behind continuous monitoring 
is that, in the course of time, the new speech behavior will become automatic and replace 
the old one. But it is possible that continuous monitoring of fluency skills is too difficult for 
many clients, especially for the most severe cases. In addition, is it really reasonable to 
expect that the new speech behavior becomes automatic? At two years follow-up, almost half 
of the clients reported that in order to be fluent, they needed to pay careful attention in all 
speaking situations. Clinical experience with treated stutterers does not support the claim that 
newly learned speech behavior becomes automatic either. Nevertheless, according to recent 
neurological insights (Dr. W. Renier, personal communication, February 1996), there are 
no organic reasons why new speech behavior could not become automatic. If there are no 
organic limitations, then probably the lack of engravement of the new speaking technique can 
be explained by too few hours of practice: Perhaps 120 therapy hours and a variable number 
of home-training hours are still not enough to accomplish this. It is questionable whether 
clients will be able to summon the courage to practice even more intensively than they do 
already. A better alternative might be to view the technique as an instrument or an aid which 
clients can occasionally switch to (as long as they have mastered the technique sufficiently 
well) if they prefer controlled fluency to uncontrolled speech. Switching between the old 
speaking pattern with stuttering and the newly learnt speech technique should then be 
practiced during the therapy. Clinical experience has shown that most clients are not able to 
learn to switch back and forth on their own. 
Besides making the decline of the contacts between the client and clinic more gradual and 
consciously learning to switch between using the new speaking technique and "normal 
stuttering", it may be of great importance for the clinician to pay explicit attention to helping 
the client change his/her attitudes. Webster assumes that feelings and attitudes will change 
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automatically once the stutterer can rely fully on his speaking apparatus (Webster, 1979). 
According to Webster, the clients should be able to do this once they have leamt to respect 
the laws of speech dynamics during speech production, or in other words, when the client 
makes use of his targets. The content of the therapy program focuses completely on perfect 
control of these targets. However, the newly leamt speech sounds and feels different from 
the stuttered speech that the client has been used to for many years. The person concerned 
therefore has to adjust to a new situation and some clients seem to be unable to do this 
without help. This adjustment means that the person has to speak consciously, constantly 
paying attention to the way in which the sounds are produced. In itself, this is unnatural, 
because speaking usually occurs automatically. The client has to accept that in order to be 
able to speak fluently, he has to pay some attention to speaking, which is a difficult task for 
many: They want to be spontaneously fluent, that is, have their "automatic pilot" repaired. 
In addition, it is usual for the speech to sound different when the technique is being used. 
Some people also find this difficult to accept. Through the combination of speaking 
consciously (which requires great effort) and sounding different, some people feel that they 
are not themselves. This can form a major reason for abandoning the technique and reverting 
to the old stuttering pattern. In my opinion, it should be of tremendous help if the clients 
would receive explicit cognitive support during the learning process. Presently, therapeutic 
materials aimed at this goal are available (Webster & Poulos, 1989). 
IMPROVING THE SPEECH QUALITY RESULTING FROM THE S S V S 
Another aspect of the therapy which needs to be improved is the post-treatment speech 
quality. The post-treatment speech quality appeared to be almost as far removed from the 
speech quality of normal speakers as the pre-treatment stuttered speech. Further research is 
necessary to determine whether in general the unnatural-sounding post-treatment speech 
quality is sufficiently suitable for use in daily speaking situations. The group of ten speakers 
evaluated in Chapter 7 was too small to be able to draw general conclusions. For the moment 
the impression exists that unsophisticated listeners regard controlled fluency to be sufficient 
for informal, daily situations, but it is very doubtful whether this judgment will remain valid 
for more formal situations. It can be expected from a stuttering treatment that the speech 
quality leamt by the participants will at the very least be considered sufficiently suitable for 
slightly formal situations, because these occur regularly in daily life. Thus in anticipation of 
further research that will demonstrate whether or not post-treatment speech is sufficiently 
suitable for informal and slightly formal situations, it seems probable that additional shaping 
techniques will need to be developed to improve the post-treatment speech quality. How can 
this be accomplished? In Chapter 5 of this thesis we saw that the voice dynamics of speech 
suffered from the therapy and that this was the main cause of poor post-treatment speech 
quality. To achieve normalization of the post-treatment speech quality, the voice dynamics 
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must be improved, without too much detrimental effect on the gain in articulation quality. 
A new study should be designed to find out how this can be done. It may become possible 
in the future to develop software that can compare the voice dynamics in the fluent parts of 
the pre-treatment speech of an individual stutterer to the dynamics in his own controlled-
fluent post-treatment speech, and give feedback about what needs to be done to make the 
controlled speech sound more like that of normal speakers. Webster, Morgan and Cannon 
(1987) have shown that some parts of the therapy process can be supported by computerized 
immediate feedback; their Voice Onset Monitor is an important and effective aid. However, 
it will be much more difficult to develop similarly effective aids that could support the 
shaping of post-therapy speech towards more natural Voice Dynamics. First of all, there is 
our conclusion from Chapter 6, that shows that the percept of monotony can be caused by 
a number of different underlying acoustic features. This will evidently complicate any attempt 
to build procedures that first of all detect unnatural monotony, and then propose specific 
counter-measures that can be understood and implemented by the clients. Especially the 
implementation will have to rely on additional instruction of trained clinicians for a long time 
to come. 
Recent reviews of the literature on the relation between acoustic measurements and 
perceptual judgments support the seemingly pessimistic view that even partial automation of 
the therapy process is far off, despite the rapidly increasing power of modern 
microcomputers and our continuously improving understanding of the intricacies of the 
acoustic-perceptual mappings. It is that understanding that forces us to accept that most 
perceptual dimensions relate to several, not always independent, acoustic attributes. And the 
importance of individual attributes for a given percept may depend to a large extent on 
context factors that we only now begin to discover, and that will take time and much effort 
to understand. Moreover, even trained judges seem to disagree in their ratings of pathological 
speech (Kent, 1996). 
The literature surveyed by Kent (1996) is mainly concerned with segmental perception. If 
the mapping of acoustics to perception is already extremely difficult for the perception of 
speech sounds, it is even more complicated for inherently multi-dimensional percepts like 
Voice Dynamics. Devising effective predictors for perceived Voice Dynamics by means of 
automatic processing of speech signals will have to solve the exceedingly involved problem 
that the percept seems to depend on a combination of 'conventional' factors, like average 
pitch, loudness and duration plus the variation around that average (concepts for which 
conventional statistics offers a solid theoretical and operational basis) and 'unconventional' 
factors, like the presence or absence of 'event-like' features, for which we have neither 
well-established signal processing procedures to detect them, nor a solid statistical basis to 
treat them properly in correlational analyses. 
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DEVELOPMENT OF TOOLS FOR MEASURING TREATMENT RESULTS 
Besides evaluating the effects of the SSvS, a great deal of work was done to develop tools 
to evaluate speech quality before and after treatment. What are the most relevant criteria for 
the evaluation of post-treatment speech quality? In my opinion, the following two are 
particular important: 
(1) the listener judges the speech quality of the speaker to be sufficiently suitable for the 
speaking situation concerned; 
(2) the speaker judges that he/she feels sufficiently comfortable in the speaking situation 
concerned. 
Evaluation of fluency shaping therapies, such as the SSvS, has shown that it is extremely 
important to measure the effects of the therapy on a number of aspects (or dimensions) of 
speech quality. However, there were no satisfactory tools available to describe and evaluate 
speech quality when this project started. Therefore, during this project, two measurement 
instruments were developed in relation to the first criterion. 
An attempt was made to develop a global instrument for measuring communicative 
suitability, that is, the adequacy of the speech depending on how formal the speaking 
situation was. The aim was to develop a measurement tool that could be used to make 
absolute judgments and link the judgments to the speaking situation. By employing the 
existing 7 or 9-point naturalness scale that has been in use for the past ten years to measure 
speech quality, it is only possible to make relative judgments and judgments abstracted from 
speaking situations. Ten speaking situations were chosen that were considered to range from 
low demands to high demands. It appeared that four levels of formality could be 
distinguished in a statistically significant way (non-formal, somewhat formal, formal, very 
formal). If post-treatment measurements show that the speech is insufficiently suitable for a 
particular level of formality, then a comprehensive description will have to be made of the 
speech quality in order to be able to improve it. Therefore, besides the global instrument 
referred to above, also an instrument was developed that can give a comprehensive and 
detailed description of the speech in the relevant dimensions. The detailed instrument aims 
to yield a description of the speech quality in terms of articulation, phonation, pitch, loudness 
and general evaluation (i.e., pleasantness and naturalness). The 14 bipolar scales of the 
instrument showed a three-dimensional structure, which could be interpreted as Articulation 
Quality, Voice Dynamics and Pitch. It is expected that future forms of this instrument will 
prove to be of help to clinicians who are trying to shape the post-therapy speech towards 
greater naturalness, guided by detailed knowledge of those features in which the speech is 
most deviant. 
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IMPROVING THE RATING INSTRUMENTS 
The detailed instrument appeared to yield reliable and relevant information about speech 
quality. However, analyses showed that the general evaluation scales never loaded on the 
Pitch factor. In other words, in the population under study, Pitch proved to be an irrelevant 
dimension for general evaluation. Also, in Chapter 5, in which we investigated the 
discrimination between pre-treatment, post-treatment, follow-up treatment and normal 
speakers, based on the 14 rating scales presented, the insignificance of the Pitch factor was 
confirmed. For reasons of efficiency, it might therefore be questioned whether it is 
worthwhile to include scales in the instrument that represent the Pitch factor. 
In contrast with the insignificance of the Pitch factor for judging speech quality, the 
Articulation Quality factor and the Voice Dynamics factor both proved to be very important. 
The study described in Chapter 5 showed that a decrease in expressiveness was the most 
important factor that caused post-treatment speech to sound abnormal. In addition, Chapter 
6 revealed that against a common background of an overall decrease in prosodie variation, 
each of the four stutterers whose speech was studied in detail showed different aspects that 
seemed to contribute most saliently to the decrease in expressiveness. Therefore, it can be 
postulated that in order to improve speech quality, an even more precise and detailed 
description of aspects regarding voice dynamics is required. Consequently, it may be better 
to remove Pitch rating scales from the instrument and replace them by scales that offer 
greater descriptive precision of the voice dynamics necessary for improving speech quality 
after fluency shaping stuttering treatment. 
If the description of voice dynamics must be made more specific and detailed, the ratings 
will have to be performed by trained, instead of unsophisticated listeners, owing to the expert 
nature of the ratings. Originally, the perceptual instrument was designed to be used by 
unsophisticated listeners, but changing the type of listeners from unsophisticated to 
sophisticated need not form a drawback. On the contrary, in Chapter 4 the use of trained, 
sophisticated listeners, was suggested as a solution for interpreting the ratings on the semantic 
differential scales in terms of absolute scale values, which is of importance for evaluating the 
results of a therapy. After all, we want to find out whether post-treatment speech is 
sufficiently natural, pleasant and so on. Forjudging the communicative suitability of speech 
the judgments of unsophisticated listeners should carry the most weight, because they 
represent the type of listener with whom the stutter will interact in daily life. However, if 
unsophisticated listeners judge that the post-treatment speech is insufficiently suitable, then 
the next step would be to obtain ratings from sophisticated judges, in order to determine 
aspects most in need of improvement. 
Besides making improvements to the detailed, perceptual rating instrument, efforts should 
also be made to improve the global measurement of communicative suitability. As mentioned 
in the Discussion section of Chapter 7, it is not yet clear how many levels of formality 
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should be distinguished in treatment outcome evaluation; nor is it completely clear what the 
optimum dimensions of the continuum from simple to highly demanding should be. In the 
current version of the instrument, there were four significantly distinct levels of formality, 
two of which were clearly beyond what one may experience in daily life (unless one works 
as a manager or in comparable type of job). Including these highly formal situations was 
useful for supporting the soundness of the concept of communicative suitability. It can be 
questioned whether the formal and very formal levels should be included in a future 
instrument for measuring the adequacy of speech quality before and after stuttering treatment. 
We also have to test the generalizability of our observation that clinicians and people who 
stutter are less strict with their ratings regarding communicative suitability than "people in 
the street". If this observation can be replicated, it will need to be taken into consideration 
when making clinical judgments about the suitability of post-treatment speech. 
In this thesis, initial attempts to develop tools for measuring speech quality before and 
after stuttering therapy involved using groups of about 20 listeners who rated the speech 
samples once. For the routine, clinical application of speech quality instruments, one or 
trained listeners is the maximum number that can be used. More research is needed to 
investigate whether the instruments are sufficiently reliable if only one or two listeners are 
used instead of group of about 20 and whether the judgments are stable over time. If speech 
quality instruments can be used reliably with one or two trained raters, they could help the 
client and clinician to decide whether treatment can be finished or whether it should be 
continued. Testing the reliability of the instruments when only one or two clinicians are used 
as raters, as well as testing the stability of the judgments over time, are important, clinically 
relevant topics for future studies. 
Besides improving the efficiency of the detailed and global instruments per se, it seems 
also important to study the relations between the (global) judgments of unsophisticated 
listeners about communicative suitability and the detailed and specific judgments of trained 
listeners about speech quality. Such a comparison should improve our insight into the 
relevance of speech characteristics for evaluating the adequacy of speech quality. 
In the form in which our suitability instrument was developed, it did not take into account 
individual differences between stutterers with respect to their own perception of the formality 
of specific communicative situations, nor of the fear induced by the prospect of having to 
speak in that situation. However, the severity of an individual's stuttering is often related to 
specific speaking situations (Bakker, 1980). For purposes of treatment it could be useful to 
explore a range of informal-formal situations for each individual, based on their personal 
ratings of how demanding they find a particular speaking situation and set treatment targets 
accordingly. Ratings can then be gathered from the client and clinician after practicing the 
speech technique in specific speaking situations; therapy can be considered as successful if 
General Discussion 121 
the client is capable of producing fluent speech in those situations which are within the target 
range agreed at the start of the treatment. 
MEASURES OF SPEAKING COMFORT 
This study did not aim to develop tools for the second criterion on which a stuttering 
therapy should be evaluated, namely how comfortable the speaker feels with his/her newly 
acquired speech quality in the speaking situation concerned. 
A lot of questionnaires or self-rating lists for evaluating stuttering are already available. 
Most lists are developed to help the clinician to assess various aspects of the stutterer's 
feelings and attitudes about communication and about stuttering for the purpose of diagnosis: 
Do the behaviors warrant treatment and if so, what treatment do the characteristics of the 
history, environment, behaviors and reactions indicate (Peters & Guitar, 1991)? But at the 
moment, no standardized questionnaires exist that assess the level of speaking comfort in 
various speaking situations, explicitly discriminating between the conditions "spontaneous 
fluency" and "controlled fluency". Spontaneous fluency may prove to be an unrealistic ideal 
goal for most confirmed stutterers. It appears more realistic to discriminate between 
situations in which the stutterer talks spontaneously and between situations in which he or 
she consciously controls his or her speech behavior. The cost-benefit analysis of spontaneous 
fluency versus controlled fluency will determine how the stutterer will speak. Factors like: 
How much energy does it cost to control fluency, how natural feels the controlled fluency 
(Finn & Ingham, 1994), how natural sounds the controlled fluency, how anxious is the client 
in a specific speaking situation, how does he judge and weigh the opinion of the environment 
towards spontaneous speech versus controlled speech, and so on, will contribute to the rating 
of the level of comfort. The rating of comfort will vary along different speaking situations. 
Presently available questionnaires do not address most of the factors referred to. Therefore, 
much work remains to be done. 
CONCLUSION 
Based on the evidence presented in this thesis it can be concluded that 
- the SSvS is an effective therapy in the Netherlands 
- there is more insight in the factors predicting therapy success 
- two useful measurement tools are available. 
But, of course, much work remains to be done. Many authors recognized the need to reach 
consensus on measurement technologies in the evaluation of stuttering (Conture, 1990; 
Cordes & Ingham, 1995). Future studies should further develop and validate standardized, 
reliable tools for measuring speech quality before and after stuttering treatment. 
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SAMENVATTING 
Dit proefschrift handelt over de evaluatie van de resultaten van een stottertherapie en over 
de ontwikkeling van instrumenten om de spraakkwaliteit voor en na therapie te beoordelen; 
de nadruk van het proefschrift ligt op het ontwikkelen van beoordelingsinstrumenten. 
Het eerste hoofdstuk gaat heel kort in op de spraakstoornis stotteren en schetst het kader 
van dit proefschrift. De aanleiding voor dit proefschrift moet in eerste instantie gezocht 
worden in een klinische situatie waarin er voor een bepaalde groep stotteraars in Nederland 
onvoldoende behandelmogelijkheden waren, namelijk voor ernstige stotteraars bij wie het 
zwaartepunt van het stotterprobleem op de verstoring van de spraakmotoriek lag en/of bij wie 
het volgen van wel beschikbare behandelvormen geen of onvoldoende resultaat had 
opgeleverd. Met het voor Nederlandse stotteraars toegankelijk maken van het Precision 
Fluency Shaping Program van R.L. Webster (in het Nederlands genoemd: "Systematische 
Spraakreconstructie voor Stotteraars", afgekort SSvS) in 1981 werd getracht in deze 
onbevredigende situatie verbetering te brengen. 
Het tweede hoofdstuk beschrijft een relatief grootschalige en daardoor noodzakelijkerwijze 
tamelijk globale evaluatie van de resultaten van de SSvS. Uitgangspunt van deze 
stottertherapie is dat stotteraars op een verkeerde manier spreken. In de therapie worden door 
middel van een zeer strak geprogrammeerd en systematisch opgebouwd oefenprogramma van 
ongeveer 120 uur spreekgewoonten met betrekking tot ademhaling, stemgeving en articulatie 
opnieuw en goed aangeleerd. 
De stotteraars die de SSvS in het Nijmeegse St. Radboudziekenhuis hebben gevolgd waren 
geselecteerd uit de cliënten die zich voor een diagnostisch onderzoek hadden aangemeld bij 
de Afdeling Keel-, Neus-, Oorheelkunde / Stem- en Spraakstoomissen. Relatief ernstige 
stotteraars werden geselecteerd bij wie de spraakmotorische verstoringen zwaarder wogen dan 
eventuele emotionele, cognitieve en/of communicatieve problemen rond spreken en 
spreeksituaties. Bij alle voor de therapie geselecteerde stotteraars werden in principe vijf 
metingen verricht: vlak voor en vlak na de therapie, een halfjaar, één jaar en tenslotte twee 
jaar na de therapie. 53 van de 69 geselecteerde stotteraars konden tot en met twee jaar na 
therapie worden gemeten, zoals bedoeld in de opzet van de studie; 16 stotteraars vielen in 
de looptijd van het evaluatie-onderzoek af. Analyse van de data van deze afvallers tot het 
moment van afvallen laat zien dat er geen systematisch verband is tussen de mate van 
vloeiend spreken en het al dan niet terugkomen voor metingen. De afvallers zorgen dus niet 
voor een vertekening van het globale beeld van de resultaten van de SSvS. Van 34 stotteraars 
werd een aanvullende verzameling spraakmetingen verkregen, ongeveer drie maanden vóór 
aanvang van de therapie. Met die extra meting kon de variatie in het stottergedrag van 
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stotteraars die geen therapie volgden, worden onderzocht Het blijkt dat die variatie in 
vnjwel alle opzichten verwaarloosbaar is 
Analyse van de verzamelde gegevens laat zien dat er direct na de therapie een aanzienlijke 
en statistisch significante afname in het stotteren optrad, zowel in de frequentie van de niet-
vloeiendheden als ook in de subjectieve beoordeling van de stotteremst door de stotteraars 
zelf Vlak na therapie haperde ruim 60% van alle 53 stotteraars bij minder dan 5% van de 
lettergrepen, een frequentie die binnen de norm ligt van wat "normaal" genoemd kan worden 
In de periode tot twee jaar na de beëindiging van de intensieve therapie trad er bij 32 van de 
53 cliënten (60%) minstens een verdubbeling van de frequentie van onvloeiendheden op 
vergeleken met de frequentie vlak na de therapie Ondanks deze aanzienlijke terugval waren 
de spraakvloeiendheid en de zelfbeoordehngen van de stotteraars twee jaar na therapie nog 
steeds significant gunstiger dan voor de therapie Bij die laatste meting, twee jaar na therapie, 
bleek ongeveer een vijfde van de stotteraars die vóór de therapie een 
onvloeiendheidsfrequentie van meer dan 5% hadden, binnen de norm van maximaal 5% 
onvloeiendheden te vallen Een verkenning van welke cliënten er relatief meer op vooruit 
gaan na de therapie wees uit dat met name cliënten met een hogere opleiding en cliënten met 
een hogere frequentie onvloeiendheden meer verbetering met de therapie kunnen bereiken 
Hoofdstuk dne beschrijft de eerste poging om een instrument te ontwikkelen ter 
beschrijving van de spraakkwahteit voor en na Stottertherapie Toen het evaluatie-onderzoek 
naar de effecten van de SSvS eenmaal op gang was, werd duidelijk dat de spraak van de 
stotteraars die de SSvS hadden gevolgd in het gunstigste geval misschien wel stottervnj en 
voldoende snel zou zijn, maar dat ze nog steeds te onderscheiden was van de spraak van met-
stotteraars Dit, terwijl het "normaal" leren spreken, dat wil zeggen, niet te onderscheiden 
van de spraak van met-stotteraars, toch een algemeen doel van Stottertherapie is Dat de 
algehele spraakkwahteit na de therapie nog steeds afweek van de spraak van met-stotteraars 
bleek niet uit de traditionele, relatief eenvoudige vloeiendheidsmaten "percentage niet-
vloeiende lettergrepen" en het "aantal lettergrepen per seconde" Het ontbreken van 
instrumenten om de afwijkend klinkende spraakkwahteit van de stotteraars op een valide en 
betrouwbare manier te beschrijven verklaart de sterke gerichtheid op ontwikkeling van 
meetinstrumenten in dit proefschrift In hoofdstuk dne wordt een reeds bestaand instrument 
voor de beschrijving van de stem- en uitspraakkwaliteit van normale sprekers uitgetest op 
spraak van stotteraars voor en na therapie Het instrument bestaat uit 14 bipolaire, 
zevenpunts-schalen van het type semantische differentiaal eentonig - melodieus, 
uitdrukkingsloos - expressief, onverzorgd - verzorgd, plat - beschaafd, zwak - krachtig, zacht 
- luid, schel - diep, laag voor een man/vrouw - hoog voor een man/vrouw, traag - vlot, 
langzaam - snel, lelijk - mooi, onaangenaam - aangenaam, dof - helder, hees - niet hees Aan 
deze schalen werd als vijftiende de schaal onnatuurlijk - natuurlijk toegevoegd Het reeds 
bestaande instrument was ontworpen voor scoring door ongetrainde luisteraars Voor de 
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beoordeling van de kwaliteit van de spraak na een Stottertherapie is het oordeel van 
ongetrainde luisteraars van groot belang, omdat zij tenslotte de mensen zijn waar de stotteraar 
in zijn dagelijks leven mee van doen krijgt. Maar de grote variatie in beoordelingen door 
ongetrainde luisteraars vergt altijd een aanzienlijke groep luisteraars, willen de beoordelingen 
betrouwbaar zijn. De grootschaligheid van perceptuele beoordelingen door ongetrainde 
luisteraars maakt dat ze erg omslachtig en duur zijn. Omdat geautomatiseerde, akoestische 
metingen betrekkelijk gemakkelijk uit te voeren zijn, werden deze in hoofdstuk drie tevens 
op het spraakmateriaal uitgevoerd om zicht te krijgen op de mogelijkheden om perceptuele 
beoordelingen door akoestische metingen te vervangen. De experimentele stimuli bestonden 
uit spraakfragmenten van ongeveer 45 seconden, afkomstig van 21 stotteraars, die elk drie 
keer waren opgenomen (vlak voor therapie, vlak na therapie en ongeveer zes maanden na 
therapie). De spraakfragmenten waren geselecteerd uit een spreektaak waarbij de sprekers 
een gelezen krantebericht samenvatten en becommentarieerden. Ze werden beoordeeld door 
twee groepen van respectievelijk 29 en 17 ongetrainde luisteraars. Zowel de perceptuele 
oordelen als de akoestische metingen lieten bepaalde veranderingen in de spraak van de 
stotteraars zien. Maar uit de akoestische analyses bleek geen verandering in 
articulatiekwaliteit als gevolg van de therapie, terwijl de perceptuele oordelen wel een 
verandering in articulatie-kwaliteit aangaven. Om deze reden werd de verdere ontwikkeling 
van akoestische metingen voorlopig gestaakt. 
Voortbouwend op de resultaten van hoofdstuk drie, wordt in hoofdstuk vier verder gegaan 
met de ontwikkeling van het perceptuele instrument ter beschrijving van de spraakkwaliteit 
voor en na therapie, bedoeld voor gebruik met ongetrainde luisteraars. In de eerste plaats 
wordt het instrument preciezer afgestemd op het specifieke onderwerp van beoordeling en 
dat is spraak voor en na Stottertherapie. Het in hoofdstuk drie uitgeteste instrument was 
bedoeld voor de beschrijving van normale spraak. Een aantal schalen dat in het bijzonder van 
belang werd geacht voor de beschrijving van stotterspraak (gespannen - ontspannen, 
zwakbeklemtoond - sterk beklemtoond, onduidelijk uitgesproken - duidelijk uitgesproken, 
hortend - vloeiend) werd in de nieuwe versie van het instrument opgenomen. Daarnaast werd 
een aantal andere schalen geschrapt om het instrument niet in omvang te laten toenemen: dof 
- helder, plat - beschaafd, mooi - lelijk, hees - niet hees en tenslotte, traag - vlot. 
Spraakfragmenten van 32 stotteraars (opgenomen vlak voor therapie, vlak na therapie en 
ongeveer zes maanden na beëindiging van de therapie) en van 20 niet-stotteraars werden 
beoordeeld door twee groepen van respectievelijk 24 en 20 ongetrainde luisteraars. Analyse 
van de oordelen van de luisteraars liet zien dat de aangepaste set van schalen een drie-
dimensionale factorstructuur vertoonde; de drie factoren konden worden omschreven met: 
articulatiekwaliteit, stemdynamiek en toonhoogte. Nadere analyse van het gedrag van de 
natuurlijkheidsschaal binnen dit uitgebreide instrument maakte duidelijk dat natuurlijkheid van 
spraak een multi-dimensionale karakteristiek is: de (onnatuurlijkheid van de spraak kan 
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worden veroorzaakt door diverse factoren. Om inzicht te krijgen in het waarom van 
onnatuurlijk klinkende spraak is daarom een specifieke, gedetailleerde beschrijving van de 
spraak nodig. Tenslotte wordt de betrouwbaarheid van de oordelen van de luisteraars 
uitgebreid onderzocht. Hoewel de gebruikte betrouwbaarheidsmaat waarschijnlijk kunstmatig 
hoog uitviel als gevolg van de grote verschillen tussen de groepen, bleek toch dat de 
betrouwbaarheid van de scores ruimschoots voldoende is om het instrument zinvol te kunnen 
inzetten. 
In hoofdstuk vijf worden de veranderingen in de kwaliteit van de spraak van de 32 
stotteraars als gevolg van de SSvS geëvalueerd. In hoofdstuk vier stond de ontwikkeling van 
het perceptuele instrument centraal en werd niet ingegaan op de veranderingen in de 
spraakkwaliteit als gevolg van de therapie. Dat gebeurt dus wel in hoofdstuk vijf. In 
hoofdstuk twee werd reeds aangetoond dat de frequentie van de onvloeiendheden na de 
therapie aanzienlijk afnam en dat het spreektempo waarschijnlijk veel lager was dan dat van 
normale sprekers. In hoofdstuk vijf wordt duidelijk dat de spraak na therapie wat betreft 
articulatiekwaliteit dicht in de richting van de spraak van normale sprekers komt, maar er wat 
betreft stemdynamiek een stuk verder vanaf komt te staan: na de therapie stort de 
stemdynamiek van de spraak in elkaar. Per saldo blijken de stotteraars er na de therapie wat 
betreft normaalheid of natuurlijkheid van hun spraak niet op vooruit te zijn gegaan. 6 
maanden na de therapie verdwijnt het negatieve bij-effect van monotonie grotendeels, maar 
wel ten koste van een achteruitgang in articulatiekwaliteit (in feite een toename van het aantal 
onvloeiendheden). 
Hoofdstuk zes behandelt detail-analyses van de spraak voor en na de SSvS. Terwijl door 
middel van de globale, perceptuele beoordelingen in hoofdstuk vijf duidelijk was geworden 
dat de spraak van de stotteraars na de SSvS behalve een stuk vloeiender, ook monotoner was 
gaan klinken, wordt in hoofdstuk zes een poging gedaan meer greep op deze monotonie te 
krijgen. De rol van aspecten van stemdynamiek (intonatie, klemtoon, intensiteit, ritme en 
spreektempo) bij het (on)natuurlijk klinken van de spraak wordt nader beschouwd. 20 
dezelfde uitingen werden opgenomen bij vier mannelijke stotteraars, voor en na therapie en 
bij twee mannelijke niet-stotteraars. Visuele inspectie van het oscillogram, van de Fo-contour 
en de amplitude-omhullende van de afzonderlijke uitingen (voor therapie, na therapie en niet-
stotteraars) liet zien dat de spraak van de vier stotteraars werd gekenmerkt door minder 
akoestische variatie in bepaalde aspecten, namelijk een smallere Fo-range, een vlakkere 
amplitude omhullende en een kleinere range van amplitude omhullende. Daarentegen was er 
sprake van meer akoestische variatie in een ander aspect, namelijk een "lettergreep-voor 
lettergreep" intensiteitspatroon: alle lettergrepen worden van elkaar gescheiden door 
vermindering van de intensiteit aan het eind van elke syllabe tot nagenoeg nul, gevolgd door 
een geleidelijke toename van de intensiteit in het eerste deel van de volgende lettergreep. 
Verder bestonden er aanzienlijke verschillen tussen de vier sprekers onderling wat betreft de 
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aard van de aspecten die het meest opvallend bijdragen aan een onnatuurlijke spraakkwaliteit. 
Bij de een viel bijv. vooral een nagenoeg gelijke duur per lettergreep op, terwijl bij een 
ander een nagenoeg gelijkblijvende Fo eruit sprong. Met name de combinatie van minder 
variatie in bepaalde opzichten en meer in andere maakt een zinvolle toepassing van 
geautomatiseerde, akoestische metingen ter evaluatie van de prosodische aspecten voorlopig 
minder kansrijk. Perceptuele beoordeling van dezelfde uitingen door een goed getrainde en 
ervaren luisteraar bevestigde dat de perceptieve indruk van monotonie door verschillende 
bronnen wordt veroorzaakt. 
In hoofdstuk zeven van dit proefschrift wordt een poging ondernomen om een globaal 
evaluatie-instrument (en geen gedetailleerd zoals in hoofdstuk drie t/m vijf) voor de 
beoordeling van de spraakkwaliteit te ontwikkelen. Dit instrument is bedoeld als aanvulling 
op, c.q. vervanging van de reeds bestaande natuurlijkheidsschaal. In de literatuur sinds 1985 
komt een bipolaire, zeven- of negenpunts natuurlijkheidsschaal van het type semantische 
differentiaal voor, met als extremen "zeer natuurlijk" en "zeer onnatuurlijk", als globaal 
beoordelingsinstrument voor spraakkwaliteit tijdens en na een stotterbehandeling. Ook in het 
perceptuele beoordelingsinstrument beschreven in hoofdstuk drie en vier is deze 
natuurlijkheidsschaal opgenomen. Echter, aan de natuurlijkheidsschaal in deze vorm kleven 
enkele bezwaren. In de eerste plaats laat een natuurlijkheidsschaal van het type semantische 
differentiaal niet toe te bepalen of de spraak na therapie voldoende natuurlijk is, terwijl die 
informatie in het kader van een evaluatie-onderzoek toch zeer gewenst is. In de tweede plaats 
worden bij gebruik van deze schaal natuurlijkheidsoordelen over de spraak gegeven los van 
de spreeksituatie(s) waarin de spraak wordt gebruikt. Dit, terwijl onderzoek aangeeft dat 
normen voor spraakgebruik strenger worden als de spreeksituatie formeler wordt. Oordelen 
over de adequaatheid van de spraakkwaliteit moeten daarom gekoppeld worden aan de 
spreeksituatie. Om de bezwaren die aan de natuurlijkheidsschaal kleven te verminderen wordt 
het concept "communicatieve geschiktheid" geïntroduceerd, dat wil zeggen, de adequaatheid 
van de spraakkwaliteit voor een bepaalde spreeksituatie. Luisteraars beoordeelden de 
geschiktheid van spraak van mensen die stotteren (N = 10) op drie meetmomenten (voor, vlak 
na en ongeveer zes maanden na therapie) en van niet-stotteraars (N = 10). Drie groepen 
luisteraars (17 ongetrainde luisteraars, 17 Stottertherapeuten en 17 stotteraars) beoordeelden 
de geschiktheid van de spraak op een 1 O-puntsschaal, voor 10 spreeksituaties waarvan werd 
aangenomen dat ze verschillende eisen stellen aan de spraakkwaliteit. De gebruikte 10-
puntsschaal werd gepresenteerd als de rapportcijfers die traditioneel op Nederlandse scholen 
worden gebruikt, lopend van 1 tot 10, met een duidelijk gemarkeerde overgang van 
onvoldoende (5) naar voldoende (6). De resultaten laten zien dat met het 
beoordelingsinstrument betrouwbare oordelen te verkrijgen zijn. Variantie-analyse over de 
oordelen voor de spraak van de niet-stotteraars maakte duidelijk dat de factor "spreeksituatie" 
een significant effect had op de geschiktheidsoordelen, waarbij meer eisende spreeksituaties 
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lagere geschiktheidsscores opleverden dan minder eisende spreeksituaties. Daarnaast bleek 
de spraak van de mensen die stotterden significant minder geschikt te worden bevonden dan 
de spraak van niet-stotteraars, ongeacht het meetmoment. Tenslotte bleken de ongetrainde 
luisteraars strenger te oordelen dan de Stottertherapeuten en de stotteraars. De bevindingen 
suggereren dat het de moeite waard is om het concept communicatieve geschiktheid verder 
te onderzoeken vanwege zijn toepassingsmogelijkheden voor een objectieve evaluatie van 
spraakkwaliteit. 
Het achtste en laatste hoofdstuk bestaat uit een poging om de stand van zaken wat betreft 
de evaluatie van de SSvS en wat betreft het ontwikkelen van instrumenten voor de 
beoordeling van spraakkwaliteit samen te vatten en om aandachtspunten voor 
vervolgonderzoek te beschrijven. 
Met betrekking tot de ontwikkeling van de SSvS wordt gesteld dat het type therapie, 
namelijk een intensieve, spraakmotorische Stottertherapie als behandelmogelijkheid zou 
moeten blijven bestaan, maar dat er wel een aantal verbeteringen in de opzet van de therapie 
zouden moeten worden aangebracht om de terugval te verminderen en om de spraakkwaliteit 
te verbeteren. Om de terugval te verminderen wordt voorgesteld om de contacten tussen 
stotteraars en therapeut veel geleidelijker af te bouwen dan nu het geval is, zeker in het 
eerste half jaar na beëindiging van de therapie. Verder wordt gesuggereerd dat het in de 
therapie leren schakelen tussen "spontaan stotteren" en "gecontroleerd vloeiend spreken", 
alsook therapeutische begeleiding bij het veranderen van de attitude van de stotteraar ten 
aanzien van gebruik van een spreektechniek en het spontaan (on)vloeiend spreken de terugval 
kunnen verminderen. Ten aanzien van de verbetering van de spraakkwaliteit na therapie 
wordt gesteld dat de stemdynamische aspecten moeten worden verbeterd, zonder dat dit ten 
koste gaat van de vloeiendheid in het spreken. Hiertoe zullen in eerste instantie de 
beschrijvingsmogelijkheden voor prosodische aspecten van de spraak (intonatie, klemtoon, 
ritme, intensiteit en spreektempo) moeten worden verbeterd. 
Ten aanzien van de evaluatie van de spraak na het volgen van een Stottertherapie wordt 
gesteld dat met name twee criteria van belang zijn: 
(1) de luisteraar beoordeelt de spraak als voldoende geschikt voor de betreffende 
spreeksituatie 
(2) de spreker voelt zich voldoende op zijn gemak in de betreffende spreeksituatie. 
In dit proefschrift werden twee instrumenten ontwikkeld ten behoeve van het als eerste 
genoemde criterium, één voor de globale beoordeling van de adequaatheid van de 
spraakkwaliteit en een voor de preciezere beschrijving ervan. Beide instrumenten kunnen 
waarschijnlijk nog worden verbeterd. Ook moet nog worden onderzocht hoe goed de 
instrumenten op elkaar aansluiten. 
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Het perceptuele instrument voor een uitgebreide beschrijving van de spraakkwaliteit zou 
kunnen worden aangepast door de schalen voor de toonhoogte-factor te schrappen en 
daarvoor in de plaats schalen voor een preciezere beschrijving van prosodische aspecten op 
te nemen. Deze aanpassing zou dan wel betekenen dat het instrument niet langer door 
ongetrainde luisteraars kan worden gescoord. Ten aanzien van het instrument voor de 
beoordeling van de communicatieve geschiktheid van spraak zou onder andere aanvullend 
onderzoek naar het juiste aantal niveaus van formaliteiten, naar de optimale dimensies voor 
het continuüm "weinig eisend - veeleisend" nuttig zijn. Tevens verdient de bevinding dat 
ongetrainde luisteraars strenger oordelen dan getrainde luisteraars en stotteraars verder 
onderzoek. Voor de klinische toepassing van de instrumenten is het nodig dat ze betrouwbaar 
kunnen worden toegepast door een of twee getrainde luisteraars. Ook dat is een onderwerp 
voor toekomstig onderzoek. 
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1 I believe that stuttering is essentially a neuromuscular disorder whose core consists of 
tmy lags and disruptions in the timing of the complicated movements required for 
speech 
(C Van Riper, Journal of Fluency Disorders. 19. ρ 317, 1990 
2 Om stottervnj te spreken moeten veel stotteraars met alleen letten op wat ze zeggen, 
maar ook op hoe ze het zeggen Omdat het ondoenlijk is om dit altijd te doen, moeten 
stotteraars tijdens de therapie flexibel leren switchen tussen "gewoon stotteren" en "met 
techniek spreken" (dit proefschrift) 
3 Luisteraars vinden de spraak van stotteraars die duidelijk hoorbaar met techniek 
spreken met "natuurlijker" klinken dan stotterspraak, wel vinden ze deze spraak voor 
meer spreeksituaties geschikt (dit proefschrift) 
4 Stotteraars en therapeuten stellen minder hoge eisen aan spraak dan leken (dit 
proefschrift) 
5 Stotteren bij jonge kinderen wordt vaak beschreven in termen van verwachtingen van 
de omgeving en mogelijkheden van het kind, het zgn "verwachtingen en 
mogelijkheden-model" Bij de toepassing van dit model hebben therapeuten vaak te 
hoge verwachtingen van de mogelijkheden van de ouders 
6 Het feit dat de diagnostiek bij stotterende kinderen met kan voorspellen welke 80 van 
de 100 kinderen het zonder therapeutische hulp kunnen stellen, geeft aan dat de 
stotterdiagnostiek nog m de kinderschoenen staat 
7 The development of a "speech microscope" and associated data analysis procedures 
should be a matter of high priority m research on stuttering and in the development of 
more effective diagnostic and treatment procedures 
R L Webster, 1979 
8 Een correlatie tussen stotteren en afwijkende subglottale druk vormt met meer dan een 
ideologische onderbouwing dat de zgn Del Ferro-therapie stotteren geneest 
9 Het leren voeren van een "goed" slecht-rueuwsgesprek verdient zowel meer aandacht 
in de huidige opleidingen tot medisch specialist als wel in de nascholing 
10 "Iedereen weet dat teveel geweld op tv een slechte invloed op kinderen heeft" (Prof dr 
J Groebel, Trouw, 25-11-1996) De anti-geweldchip zou bij programmamakers moeten 
worden ingeplant 
11 Het combineren van betaald werk met de zorg voor kinderen vraagt om veelzijdigheid 
naast denkkracht en daadkracht zijn gevoel en zorg nodig Het stimuleren van 
veelzijdigheid verdient meer aanmoediging 
12 Of iemand een vnend is voor het leven, is onafhankelijk van de frequentie waarmee 
het contact wordt onderhouden 


